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1. Although the acute petroleum shortages which we experi-
enced a few years ago have abated, our nation's dependence
upon foreign sources of petroleum has, in fact, increased.
It is essential that we maintain the momentum which has
been developed in moving toward greater efficiency in the |
management and consumption of energy resources in the Navy. '

2. The Navy Eneray Plan, forwarded as enclosure (1), has

been developed to provide you with the necessary background

and the goals, strategies, objectives and policy to improve

our enargy utilization. A companion document, Mavy Energy 7
Research and Development (R&D) Plan, has also been developed ((
to guide the projects and tasks being gerformed by the laval
Systems Commands (SYSCCM's), laboratories 2nd related R&D
facilities towards improved energy utilization.

e ——- v e

3. I have tasked the Havy Energy Cffice (OPNAV-413) with the
responsibility of coordinating the total Navy energy program.
All hands are respgonsible for carrying out the objectives and
policy outlined in the Navy Energy Plan to attain established
energy management and utilization goals. Only through your
efforts in implementing sound energy policy can we continhue
to meet our naticnal security obligations.

J. L. HOLLOWAY IIX
Admiral, U.S. llavy
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PREFACE

The Navy Energy Plan has been developed by the Nuvy Energy
' Office, OP=413, in coordination with the Navy Energy Action Graup
(EAG).

This plan reflects the current Navy energy programs and mnchules
views and comments from fleet and shore commanders, the naval systems
commands, and the Navy Natural Resources and Energy Research and
Development Office relative to Navy energy problems.

EAG is responsible for keeping apprised of the Navy energy situation
and recommending to CNO those additional energy objectives and policies
that, if achieved, will have a direct impact on an improved military
capability. Their recommendations will be included in revisions to this
plan,

This initial Navy Energy Plan includes: EAG's and OPNAV's best
assessment of the implications to the Navy of the national energy problem
in the short-, mid-, and long-term; provides CNO with a framework (a
centralized, coordinated, and explicit approach) to consider the con-
tinually developing energy situation: evaluates energy matters that affect
the Navy's many interests: and provides overall Navy direction. Integrated
energy goals, strategies. and objectives are established to assist program
managers and fleet and shore commanders in evaluating and implementing
various local policies and program activities,

At this stage of the plan, nuclear energy has not been considered.
Development of nucleur energy sources is ERDA's responcibility and is
closely monitored by the appropriate Navy oftices. This does not preclude
considering the impact that nuclear energy will have on alternative fuel
requirements in the future. Because of the distinctive application of
nuclear power in the Navy, nonnuclear energy issues should not be
prejudiced if considered separately at this stage.
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EXECUTIVE SUMMARY

The Navy Encrgy Plan has been developed to ensure that the Navy's energy future is
continually reexamined and reevaluated with regard to nstional and world enengy
perspectives,

The plan consists of energy goals, strategies, anG objectives (as depicted in Figure 1),
from which policy and program initiatives are evolved and impiemented.

The Executive Summary includes:

e Required Natural Petroleum Resources to Support National Security,
o The Energy Situation in the Department of the Navy.

e Future Energy Requirements in the Department of the Navy.

e The Navy Energy Plan: New Initiatives.

REQUIRED NATURAL PETROLEUM RESOURCES
TO SUPPORT NATIONAL SECURITY

Since 1965, the U.S. Geological Survey (USGS) has lowered its estimate of available
domestic petroleum. It is possible that the total recoverable amount is between 112
billion and 189 billion barrels, under current technological and economic conditions, This
estimate, when examined with recent projections of future increased consumption, indi-
cates that natural petroleum will be depleted much carlier than was generally expected.,

The effect of decreased domestic production on national security will be to increas-
ingly vely on nonsecure foreign imports in the short- and mid-term. For the first time in
history, during one week in March 1976, the Uanited States imported a racord level of
more than one-half’ of its total oil requirements.

Estimates show that world natural crude oil production will probably peak about
1990. The impact of these projections on world geopolitical stability, although not
readily calculable, could possibly yield major shifts in the world balance of power.
Industrial and agricultural nations will be affected, since both depend on this cnergy
resource to maintain their economices and standards of living.

National security and defense depend on available energy in all forms, particularly
portable fuels to support worldwide commitments on the ground, in the air, and on the
seas. The U.S. economy relies on an uninterrupted flow of goods and services. Trausports
ing these goods and services depends on pertable fuels, which, in tum, are part of
national security. Although all sectors of the economy rely on energy, transportation
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alone almost completely (98 percent) depends on liquid petroleum. Other sectors may
substitute energy sources in the future such as coal, geothermal, sofar, and nuclear power;
however, the options available to transportation and defense »z., severcly limited. Major
conservation efforts in these areas are important, although zonservation alone will only
marginally extend the projected depletion dates.

Solutions to minimizing U.S. dependence on liquid petroleum will be difficult. The
peoblem is not that energy resources are unavailable. In the United States, there are vast
amounts of ultimately recoverable oil shale resources, which total 1,065 billion barrels of
oil equivalent (BBOE), and coal resources, which totai 14,310 BBOE. These resources,
which can potentially supply U.S. requirements in synthetic liquid fuels, far exceed the
estimated 189 billion barrels of liquid petroleum. Experience in the Department of
Defense (DOD) has shown, however, that major development projecis, from concept to
field use, take 8 to 13 years. Civilian estimates are about the same. Under the Admini-
stration's present poiicy, incentive structures and federal programs are Jacking, Thus,
synthetic liquid fuels for national defense will not be produced unul! after 1985. An
accelerated program could probably yield 300,000 barrels to 500.000 barrels per sy
after a production schedule of 10 years. It might then be possible to produce millions of
barrels per day in the late 1990s. However, an accelerated program would cause many
problems involving financial incentives, water resources, transportation, environmental
regulations, materials priorities, production capacities, and manpower training. These
complex and politically sensitive problems largely overshadow the substantial technical
problems. Since a variety of interests are involved, there must be an integrated national
approach to technical, environmental, sociological, and economic issues. Although the
Federal Energy Administration (FEA) and the Energy Research and Development
Administration (ERDA) are trying to solve the technical preblems, it is not certain that
the other factors are receiving adequate attention or that the re aits will be timely.

Defense planning and operations depend on policies and actions of civilian agencies
and industry to provide an alternative to natural petroleum fuels. Thus, it is extremely
important thai national security is considered by civilian agencies and industry and that
their policies ensure that defense needs are met. Today, civilian agencies neither consider
national defense in their major planning efforts nor do they follow any clear, coordinated
national policy toward developing alternative fuels.

The prevailing U.S. tendency is to assume that market forces will bring about
necessary actions and ultimate solutions to energy-related problems. The point where
rising petroleum prices or new technology will make developing and producing alternative
fuels a profitable commercial venture . highly speculative. There may not be enough
investment capital and time to rely solely on markeét mechanisms. Quantitative relation-
ships between petroleum prices and the economics of developing and producing alterna-
tive fuels are poorly understood or unknown.

Today, national policies and actions are based primarily on achieving independence
from foreign petroleum supplies and balancing domestic supply and demand, rather than
on fecognizing the depleting supply of natural petroleum. It is possible that defense and
transportation elements of national security may ultimately suffer from the absence of a
fully integrated effort to supply necessary alternatives for natural petroleum fuels.

3-




o A ™ T vt 8 g vttt AT

In conzlusion, analyzing the domestic energy situation reveals certain implications
that pertzin to national security:

e Raquired quantitics of domestic natural petroleum fuels will not be available
beginning between 1985 and 1995.

e Defense and transportation elements of national security depend largely on secure
and available portabie fuels.

¢ Available portable fucls for Tuture defense operations rely on nondefense efforts.
Thus, federal ecnergy programs must consider and should incorporate acticns
dupporting national security needs.

o Relying on free market solutions may not be adequate when considering the time
it takes to develop and evaluate new technologies, and the capital risk involved in
_New energy systems,

o Technical probiems are overshadowed by other major problems. Those involved in
the national political decision-making process must recognize, in dealing with
future energy matters, that social, economic, environmental, and legal problems
are equally complex and must be solved.

e Additional effort must be placed on a national integrated plan to develop
alternative fuels to ensure that future national security requirements are met.

» Current Executive policies focus on energy independence rather than recognizing
the depleting domestic petroleumn supply. Greater emphasis is needed to communi-
cate the problem to the public.

e The United States has reached a point of strategic transition whereby a shift must
be made from relying primarily on natural petroleum to using alternative sources.
This is the major issue that must be resolved.

THE ENERGY SITUATION IN THE
DEPARTMENT OF THE NAVY

The Navy annually consumes (directly) about 78 million barrels of oil equivalent
(MBOE), 33 percent by ships, 27 percent by aircraft, and 40 percent by shore activities.
Energy consumed by the defense industry in supporting the Navy's requirements is
probably between 100 MBOE and 200 MBOE annually.

The Navy achieved a 29.9 percent energy savings in FY 1976, compared with the
baseline year of FY 1973. Figure 2 shows how those savings were made. Preliminary data
indicates that the Navy attained a 10.5 percent savings in FY 1976 over FY 1975 (the
goal in FY 1976 was levei consumption over FY 1975). Again, as in FY 1975,
conservation was achieved mainly by restraining demand. Ship steaming hours in FY
1976 were S percent lower and aircraft flying hours 6 percent lower than in FY 1975.

In the short-term, the Navy's success in cutting energy consumption will depend on
reducing its operational activity. However, according to on-site energy conservation
inspection reports, the Navy'’s shore activities could achieve a greater than 15 percent
savings by implementing aggressive conservation programs. This would not affect the
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Navy's missions or have a negative impact on morale. It is a question of available
man-hours to implement the programs and the command attention that is provided.

The Navy's FY 1975 energy costs were $1.147 billion and its FY 1976 costs were
about S1.1 billion, Aggressive energy rescarch and developmient and facilities engineering
programs arc under way, but payback for these programs will accrue gradually and will
not be significant until between 1980 and 1982,

Since February 1976, the Navy has adopted a more integrated approach to the
energy problem and has assigned a mission sponsor to administer dollar resources
programs. Formulating energy budgets and determining their relationship to operational
requirements (OPTEMPO) are still fragmented and under review,

In FY 1976, 53 per.ent of the Navy's petroleum was purchased in the Continental
United States (CONUS), with the remainder procured from overseas suppliers. Thus,
energy costs closely follow world market prices.

Presently, the Navy’s fuel policy is to establish one fu2l for ship propulsion systems
diesel fuel marine (DFM), and to stock two fuels (JP-5 and aviation gaseling) for aircraft.
Also, the Navy procures anti-icing additives as part of fuel specification for all purchases
of JP-5, at an increased cost of over $2.5 million annually. However, only one aircraft,
the S-3A uses this additive, and the need for anti-icing additives is being reevaluated.

The Navy's petroleum, oil, and lubricants (POL) logistics system (terminals, per-
sonnei training, etc.) is being extensively modernized. The Navy has adequate total POL
storage, given existing requirements, but the storage location is, in some cases, nialpesi-
tioned for operational needs.

The Navy has four shore bases (Naval Air Station (NAS) Lemore; Naval Weapons
Station (NWS) at Seal Beach; Pacific Missile Range (PMR) at Pt. Mugu; and the Naval
Shipyard (NSY) at Mare Island) that rely solely on natural gas. Funding has been
requested to provide alternative fuels at these bases, and design modifications are under
way.

_FUTURE ENERGY REQUIREMENTS IN

THE DEPARTMENT OF THE NAVY

The Navy’s future energy needs are based on the assumption that: liquid hydrocar-
bons will be the primary cnergy form required by ships and aircraft to 2000, and the
level of the Navy's needs must be ensured to achieve and maintain a military capability
necessary to fulfill assigned mission requirements.

The present trend toward more rapid depletion of U.S. petroleum reserves, as
compared with world petroleum reserves, and iincreasing reliance on imported petroleum
will continue. U.S. government action will probably keep the import ratio of total
consumption from rising, for strategic reascns, much above 50 percent; but a lower ratio
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will probably not be sought for cconomic reasons. With the increased import jevel to
offset domestic consumption, ample stacks will be available to the Navy through 1985,
Beyond 1985, the Navy may face spot shortages of fuels that will uttect its operational
cagability. The Navy must be prepared to operate on synthetic petroleum fuels.

The continual depletion of domestic and global natural petroleum reserves will
gradually increase world tensions. Thus, the Navy’s best assessment for future encrgy
requirements, using fleet and shore command input, is that the present level of opera-
tional activity will increase.

Figure 3 shows the Navy's energy niceds to 2000. This energy profile is based on
projected force levels, OPTEMPO, unit consumption, and the effects of energy conservation.

Because of depleting resources, increasing recovery and transpertation costs, and
political factors, the Qrganization of Petroleum Exporting Countries’ (OPEC’s) oil prices
will probably gradually rise (in 1976 dollars). Even with continued price controls, the
price of U.S. domestic oil also will increase, Figure 4 is the Navy's projected energy costs
to 2000, which are based on scenarios detailed in Appendix C.

Figurc 4 shows that, in 1995, when consumption will probably level off, energy
costs will range between $2 billion and $2.9 billion (constant 1976 dollars). This is an
increase of at least 45 pereent over 1976, Case Five, the Navy’s best assessment, estimates
that the cost of energy will be $2.46 billion in 1995 and 33 billion in 2000. The Navy
(and the nation) will remain highly vulnerable to oil embargoes and interdiciion of oil
supply routes throughout this period.

Although the Navy's energy bill in FY 1976 s less than 20 percent of operations
and maintenance dollars, this percentage will increase  over 40 percent (in constant FY
1976 dollars) in FY 1985. The result of such high suergy costs will require that either
Congress increase operations and maintenance fundiny ¢ the Navy will have to reallocate
funds among its assigned activities.

THE NAVY ENERGY PLAN: NEW INITIATIVES

The Navy's energy plan gives an integrated energy planning approach, based on the
Navy’s established energy goals and objectives. These energy goals include reducing the
Navy’s dependerice on foreign energy supplies, and minimizing the penalties imposed on
the Navy's operations by increased fuel prices.

In retrospect, world navies have given the major impetus to each significant develop-
ment of maritime propulsion technology. From sail, to coal, to steam, to nuclear power,
and recently, to the gas turbine, naval initiatives have led the way for commercial
application. The threat of nonsecure, nonavailable future natural petroleum supplies
(1985 to 1995) dictates that the United States take aggressive first steps to shift to
alternative fuels. Consequently, the Navy’s energy objectives focus on its ability to
initiate the first step and provide leadership in making this-shift.
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The Navy must be prepared to adjust its methods of doing business, as appropriate,
to ensure the shift to synthetic petroleum products after 1985. Thus, we propose that a
the Department of the Navy: aggressively participate and encourage responsible federal )
agencies to establish a commercial synthetic fuels industry: and actively acquire and test
synthetic fucls to qualify them for the Navy's use. U.S. seeurity is directly related to this f‘
effert and, as such, the Navy could play a leading role by establishing itself as an '
informed customer,

To minimize the penalties of increased fuel prices, the Navy must pursve aggressive
research and development and facility engincering projects. The progrmms deseribed in
this plan, and approved by the Navy Energy Office, can have 2 significant impact by
reducing fuel requirements and providing more operational activity for the same Btu
expenditure. Examipleés of new initiatives in potentially high payback energy programs
are: improved ship hull maintenance; an enhanced facility energy eonservation investmeant
program (ECIP); and increatd use of training deviees and simulators.

The programs proposed fo accomplish direet savings. and, in tum, increase the |
Navy’s operational capability, are shown in Table 1.

Table 1. NAVY ENERGY PROGRAM BUDGET ESTIMATE
FY 1977 TO FY 1982
(Mitlions of dotlars}

Energy Research and Developmant $1538
Naval Facilities (NAVFAC)
Energy Conservation Investment Program (ECIP) 303
Facilities Energy Engineering * 30
Modernization of POL Facilities 49
Cumulative total (FY 1977 10 FY 1982) §540

The estimated $540 million investment represents less than 10 percent of the Navy's
energy costs during a DOD prescribed six-year payback period.

The Navy's energy plan, after reviewing the impact of all the Navy's energy
programs and increased OPTEMPO over FY 1976, tan be initiated with projected energy
savings from shore commands because of quick payback ECIP programs. With effective
planning and implementation, the Navy will not have to cut back on operational activity
but may, instead, increase activity. After 10 years, consumption should level off, if all
planned programs (which are 90 percent funded), are executed.

The Navy needs to continually review its fuel storage requirements, based on the
changing energy situation. Advance planning for the transition to synthetic fuels should
be initiated.
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1.0 BACKGROUND: WORLD, U.S,, DOD, AND
NAVY ENERGY SITUATION

1.1 INTRODUCTION

In October 1973, the world suddenly became aware of the harsh realities of energy
supply and demand. Within wecks alter the embargo, rising gasoline prices and higher
electric bills were destined to become 4 future way of life. Later, the importance of oil-as
an essential industrial, commercial, and residential commodity was reeognized when the
United States and the rest of the industrialized free world fell into a deep recession with
high levels of unemployment.

lronieaily, slthough the true value of energy and the consequences of its absence
have been clearly demonstrated, the United States has failed to take any mesningful steps
to prevent another supply interruption, In fact, as the United States emerges {rom its
recession, it becomes more vulnerable to actions initiated by energy producing nations
than any other time In the nation's history. During one week in March 1976, the United
States, for the first time, imported more oil than it produced.

.

It is not surprising that a coordinated national energy plan has not been formulated.
Solutions are possible, but there are many extremely complicated and far-reaching issues
involving economic growth, employment, standards of living, and the environment. All
solutions are costly.

The uncertainty of future oil discoveries, the survival of OPEC, and the achievement
of technological advances make decisions on courses of action logically and politically
difficult, since successes in one area may obviate the need in other areas. Yet, some plan
of action is necessary. Another oil embargo, if sustained for an extended period without
significant imports from countries not fully cooperating in the embargo, as experivaced in
1973. could have serious intemational consequences.

This chapter delincates the magnitude of the world, U.S., and defense encrgy
problems and examines the complex issues and limitations involved in achieving cnergy
independence. Also discussed are: the global energy situation; implications of the geologi-
cal imbalance ol energy resources on future cnergy supplics; domestic resource estimates
and production, consumption, and import patterns; and the impact ol these trends on the
United States and on tlie Navy in the near-, mid-, and far-terms.

1.2 WORLD ENERGY SITUATION

The global energy crisis is a direct result of the imbalance of the geological
distribution of the world’s energy resources. This imbalance has near- and far-term
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implications. Today and in the future, a growing stralegic energy dependency among '
producing and consuming nations will threaten secure and adequate energy supplies. In
the long-term, the world must recognize that primary nonrenewable energy resourees are
veing depleted and there must inevitably be a transition to alternative encrgy sources. ;

I the last three decades, oil has been the major energy source of mast of the
industrislized nations. Because of oil's chemical and physical properties, it presents
distinct advantages, and, thercfore, oil constitutes about 44 percent of the world's
primary energy consumption. This is nearly as much as natural gas and coal combined
(Figurc 1-1). Thus, world energy problems for the industrialized nations are basically oil
problems. These problems have resulted besause principal oil consumers are not the major )
oil producers, and world oil supplies are almos: exhiausted.

1.2.1 Strategic Oil Dependencies

Figure 1-2 shows the major oil consumers and producers. Although the highly ;
industrialized nations are the heavy users, it i3 the third world nations that sre the i
predominant producers. The Middle East and Afriea account for nearly 50 percent of ,
total world' oil production. This imbalance places the oil dependent nations of Western ‘
Europe and Japan in precarious positions, The United States was relying on foreign
sources for almost 36 percent of {ts erude oil supplies before the embargo. Although it
did not heavily depend on the Organization of Arab Petroleum Exporting Countries’
(OAPEC's) crude, the United States did feel the repercussions of OAPEC's sudden
withdrawal of supplies.

Today, imports account for 41 percent of consumption. Implications of another
possible OAPEC cinbargo would be extensive, since the U.S. dependency on OAPEC has
increased from 31 percent 1o 43 percent of total U.3. crude imports.

Es— e .

Today, the West continues to be extremely vulnerable to actions taken by other
countries to interrupt oil supplies. Since it takes seven years to produce and market ojl
from new wells, little can be done to reduce U.S. dependence on foreign oil in the
near-term, other than to reduce oil consumption. By contrast, the USSR is in a position
to become self-sufficient.

The world's geographical distribution of proved crude oil reserves are likely to

fu.cher polarize producing and consuming nations in the mid- and far-term. Figure 1-3

depicts the geological imbalance. Although more than one-half of the world's proved

» crude oil reserves—those which hawve been discovered, measured, and are ultimately

recoverable—are in the Middle East and Africa, less than 10 percent are in the United

States, Canada, and Western Europe. New discoveries in the West such as the recent finds

in Mexico, Morway, and the United Kingdom may temporarily alleviate international oil

dependency, but ultimate Western reliance on Middle East and African oil is inevitable
unless alternatives are adopted.
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SOURCE: BRITISH PETROLEUM STATISTICAL REVIEW OF THE OIL INDUSTRY, 1575.

Figure 1-1. WORLD ENERGY CONSUMPTION, 1974

1-3

e a -

gl




o — e Nt W o PR - SR e -
L aand
B

(SZ6L AHVANVC) 3AVHL ANV ‘NOILLIWNSNOD ‘NOILONAOHE 10 "Z-L ainbiy

‘SLOT "ABLISNAR O GIVOM IRL JO AITIATB TVIILSILVIS WNITOULIJ HSIZIUE  IDUNOS

1Sv3 J40UNT VIIUINY
31aant Bvave RU31S3M HILYY VAVAVI vsn

TIPS S WO Y. vy

L
2
ATvQ ST38UVYE NOITUW




—-—
-

(LN30Y3d) 110 3aNYUI 40 S3AY3S3IH Q2A0Hd GTHOM “E'L anbiy

‘GLGL “GL HIBVIADIO “IVNUNOr SVO URNY 70 AVUN0S
S1HYVE NOITUB CBSI AV OILVIHILS 1vioL
GLGL “LL UINMILIIS “TenUnor sv9 any 110 2UNOE

gy ASV3 300K UV

5 VIIU3NY HANOS

10 HYIDAIYYD —=8
'L 0DIX3W

0's vsn
0 1’1t VAVHVD

ORVIV3Z M3N
rvuisny

1°Z VISINOONI— “”

8'6 NvUl 50 340HN3 "3

80 VISV H3IHLD )

0'c VHIHI ‘

Z'ct ussn

G'E 340UN3 W\

o't 1SV3 3100IW TvHLNIN

i ey -

R

. -

€
o
*



. 20e

Lot 0%t

1.2.2 World Oil Deplation

he world is rapidly approaching the end of the oil era as we know it today. The
tansition to alturnative encrgy sources may be necessary before the end of this century.

Estimates show that the world crude oil production will probably peak about 1990,
The impact of these projections on world geopolitical stability, although not caleulable,
could cause major shifts in the world balance of power. Subsequentiy. the industrial and
agricultural nations will feel the impact.

Estimates of world oil wealth depend on: economir and technical feasibility of
extracting oil; methods used to estimate reserves; and the degree of certainty assigned to
the estimates. Much of the confusion over estimates of the world’s oil rezources and
reserves has come from using different assumptions when incorpurating these three
factors into the estimates. As a result, there appear 1o be at least as many estimates of
reserves and resources as there are estimators. Rathier than favoring any single estimate,
the Navy has examined the implications of a broad range of estimates related Yo its
cnergy ituation.

Theoretical world oil exhaustion dates are ealeulated for the resource boundaries a3
a proxy for depletion dates. The ultimate depletion date, which i3 the time when the
available resource is below the amount nedessary to maintain current consumption
patterns, will be determined by several interrelated and often unquantifiable factors.
Specifically, the depletion dates, or transition periods, are determined by world oil
production, consumption, and pricing policies and, ultimately, discovered recoverable oil.
The exhaustion date is when the cumulative consumption of oil exceeds the total
wltimately recoverable reserves. The caleulation assumes that sufficient oil is produced
and available to meet the demand. In actual practice, production will decline as the
reserves are used and delay the actual exhaustion date, ercating a supply shortfall (that is,
depletion). Caleulating theoretical exhaustion dates indicates the length of time current
nroduction and consumption trends could continue until oil supplies are exhausted,

Three alternative oil consumption growth rates have been used to deterinine possible
exhaustion dates (See Fignre 1<4). The conservative 2.5 percent annual consumption
growth rate projects that between 2015 and 2025 the entire estimated range of recover-
able resources will be exhaustad. If an historical growth rate of 7 percent is assumed,
exhaustion will ascur sometime between 2000 and 2005. In the unrealistic, but most
optimistic <ase of no increase in consumption, exhaustion will occur no later than 2070.

The proximity of the exhaustion date for the historical growth rate and the relative
insignificance of the zctual reserve estimate, except under the no-growth case, are
significant. The low growth alternative could stretch available recoverable oil by about 25
years,

Theoretical exhaustion dates for world arcas will vary significantly bacause of the
location of oil bearing formatinns, local production and consumption patterns, and
different trade policies. Figure 1-5 gives the exhaustion dates for world regions, assuming
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oil consumption will have an average annual increase of 4 percent and there is no oil
trade. The proximity of Western Lurope's exhaustion date relates directly to its heavy
dependence on foreign oil sources. Likewise, the United States is destinieu to face greater
dependence on oil imports us its oil resources are depleted. The Soviet Union, on the
other hand, has at least 20 more years of available oil than doges the United States.

Many countries are extending their exhaustion date by substituting foreign oil for
domestic oil. Figure 1-5 also depicts the exhaustion dates of these regions’ domestie
supplies when current import patierns are projected for the future. Thus, to extend
available domestic oil resources, many countries, in choosing an alternative, will still
depend on foreign oil, Since Western Europe relies heavily on foreign sources, its
exhaustion date can be postponed to about 2040, but this region will still substantially
rely on foreign sources, For the United States, hcavy dependence on oil imports will only
delay the exhaustion date by about six years.

-

1.2.3 Alternative Sources for Qii

Dwindling sources of conventional crude oil deposits can be supplemented with oil
extracted from oil shale and bituminous tar sands. Both contain large amounts of
potentially recoverable oil. Figures 1-6 and 1-7 show the geographical distribution of
these resources. The World Energy Conference estimates that these deposits would more
than double the amount of crude oil that could ultimately be recovered. Today, the
extraction cost from these deposits cannot compete with the cost of crude frein
conventional oil wells. However, as crude oil supplies from traditional ssiirces decrease
and crude oil prices increase, the alternative sources will be tapped.

Crude oil and oil product supplies can alse be augmented through conversion of coal
and other fuels. First-generation commercial coal liquefaction plants are successfully
operating in South Africa. Demonstration scale tests, which arc just beginning in the
United States, are being used to develop economical second-generation conversion pro-
cesses. For the United States, with its vast coal reserves and its diminishing crude oil
supply, this technology could be vital in achieving encrgy independence.

thamd
e e =

1.2.4 Substituting Alternative Fossil Enerqy Sources
Natrural Gas Resources

The natural gas situation is similar to the oil situation. As natural gas is usually
found near oil-bearing formations, the world distribution of proved gas reserves resembies
the distribution of oil reserves; however, this excludes significant formations in the Soviet
] Union (sce Figure 1-8). Large gas imports are a practical substitute for domestic sources
only when they are transported by pipeline. This is because shipping by tanker requires
extensive special handling to liquefy and regasify the product. As a result, natural gas
imports will supplement rather than substitute for dwindling domestic energy sources.

Uitimately recoverable natural gas resource estimates, based en current technological
and economic condijtions, vary as much as oii iesource estimates. Figure 1-9 shows
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estimates, made by John D. Moody, that are significantly higher than other current
estimates, although the geographical distribution is typical. Using Moody's estimates and
simplifying 23sumptions o to consumption and production policies, theoretical exhaus-
tion dates were caleulated (see Figure 1-10). Two possible conswmption and production
policies are represented by the upper and lower curves. The upper curve represeines
current production and consumption patterns and the lower curve represents u lov
growth pattem where production und consumption are constrained. The results ne-te
JHat exhaustion will take place between 2033 and 2075, even assuming Moody™ hitsh
eotimate of available resources, If available resources prove to be only two-thire of
Moadly’s estimate, then exhaustion will take place between 2022 and 2035. The ~on-
sumpiion growth rates have only a minor impact on projected depletion dates. It is
poteworthy that the results of this analysis show the decline in natural gas supplies
-.aiacides wita the deeline in oil, as illustrated in Figure 144,

Coul Recources

Cosl resources constituie over 53 percent of the world’s recoverable fossil energy
resources. Yet, coal consumption accounted for only 29 percent of world enargy con-
sumption in 1974, Figure 1-1] shows proved coal, oil, and natural gias reserves by
geographical regions. This figure indicates that although the less developed countrics
control the world’s ol and natural gas resourees, the bulk of the world's coal deposits are
in the industriiized westers, nations. The United States has more potential energy output
(Btus) in coal reserves than the Middle East has in oil. Also, Europe and the Soviet Union

have large coal reserve supplies.

Although rich in ¢o0al resources, western industrialized nations have left their coal
resources virtually untapped and continue to rely on dwindling supplies of enviton-
mentally clean oil and natural gas, Figure 1-12 depicts the primary energy production and
consumption profiles in various world areas. Oil i3 the leading energy source in every area
except the communist countries, where coal predominatés,

1.3 U.S. ENERGY SITUATION
1.3.1 Current Energy Consumption Patterns

Figure 1-13 shiows the basis of the U.S, energy problem. This figure indicates that
although the United States has abundant energy resources, it relies on its least available
resource, Coal, the largest fossil energy resource, includes 90 percent of proved reserves,
but constitutes only 18 percent of U.S. energy consumption: while 82 percent of
consumption is from sources that make up only 10 percent of the nation's proved
reserves. This imbaiance is caused by the valuable properties of oil and natural gas that
enable their production, transportation, storage, and use in a way that is cheaper, casier,
safer, and cleaner than coal.

Figure 1-14 shows that primary energy scurces are introduced and used by the
economy via complicated energy patterns. Essentially, all these sources can produce

1-14




NOILLSNVHX3 SV TVHNLVYN GTHOM '0L-L 3064

ANIIVAIND3 O 10 $134UVE 40 SNOITTI8 3084

S66t
080z oo 0902 050T (0] 404 ofoz oZoz 010z 000 | 0661t 096Gt SLGY
LR | L T ¥ ¥ m ] [ | ¥ T | | L]
o syvaazr 1_
| !
!

_ _

| _ s
. _ _

_ !

| <

| .

| 31vy HIMO¥D ::zz«.i_/ _ 3LV HIMOHUD WNNNV/XS'E

_ |

| | - 0001

“ |

[ !

| [

| |

_ 4

N NI IR CEEAAEY. GEAMEED G AN ERNND D Stk S— MR NG IR ISR TS Sm—— Sm—— —— lL §F
S30HNOS3H 318VHUIAOIIY ATILVALLIN

(3088) NOILdWNSNOD SV9O 3AILYINWND

1-15

.
Lo et a

SPEPTTSY 799 .t




!
|
900 '
[ [ waruraLcas
|
|
. ol R con |
700 |-
500 b~

L

BILLIONS OF BARRELS OF OIL EQUIVALENT

OTHER .
AFRICA  EUROPE Mé%?,«'f-s PA(S::?'C \WESTERN  US USSR
ACIFIC yEMISPHERE :

SOURCES: 1974 WORLO ENERGY CONFERENCE, OIL AND GAS JOURNAL,
DECEMBER 29, 1975.

L}

Figure 1-11. PROVED RESERVES OF COAL, OIL,
AND NATURAL GAS BY REGION
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PROVED RESERVES [ECONOMICALLY 1974
RECOVERABLE) WITH EXISTING TECHNOLOGY CONSUMPTION PATTERN

SOURCE: NATIONAL ENERGY OUTLOOK, FEDERAL ENERGY ADMINISTRATION, 197G,

Figure 1-13. SOURCES OF THE U.S. ENERGY PROBLEM
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electricity. However, electricity can be used In nearly all non-transportation markets, and, '
therelore, it competes directly with the primary sources from which it was generated. |
Since coal can be used to generate electricity, it is possible to shift the nation's energy !
consuiaption from ofl and gas to alternative sources without significantly dissupting the
cconomy.

Additionally, it is significant that more energy Is lost during ¢nergy conversion from ¢
one form to another than is ultimately used by the ¢cconomy.

1.3.2 Oil Resources, Reserves, a.. Depletion

Until recently, cheap available foreign erude oil reduced the demand for costlier ‘
domestie sources and precipitated a decline in production of the nation's most vital
energy product in the early 19705, At the close of 975 and during the first half of
1976, the United States was relying on OPEC nations for about 60 percent of its crude
oil and 7efined petroleum produets, Nearly 84 percent of imported crude oil in the first
half of 1976 was supplicd by the QPEC crtel (over 43 percent from Amb nations),
which is a 12 percent increase from just prior to the October 1973 erisis. .

o
i

, Much of the readily recoverable onshore ol in the conterminous United States :
(lower 48) has already been tapped. If resource estimates made by the USGS are correct,
the United States has already consumed more than 32 percent of its original oil. New
production will come from increasingly costly, but more effeetive, secondary and tertiary
recovery methods, new aress on the Quter Continental Shelf (OCS), and Alaska.

o z.‘»‘.«’ e

\ Reliable U.S. resources and reserves estimates are a major factor in determining future
oil and energy policies. Grossly understated reserves would hasten needless rapid develop-
ment of custly alternative fuels. Historically, estimatez of ultimately recoverable oil
reserves inercased as more promising geological areas were explored. Recently, this trend
has been reversed. Estimates of U.S. undiscovered, recoverable oil and gas have been ,
declining since 1965 as arcas once thought to be promising have proven disappointing. j

Figure 1-15 shows the latest USGS estimates of U.S. oil resources and reserves. Four
categories of reserves denote the degree of certainty in the estimate. Measured reserves
K are “proven,” that is, they exist and are economically recoverable. Indicated and inferred
reserves possibly exist based on examining present geological formations. Undiscovered
economic reserves are postulated oil-bearing formations based on historical extrapolations.

F Any estimate involves a large degree of uncertainty. For example, the USGS's best
E | estimate (90 percent confident) is that undiscovered economic oil reserves are between 50
i § billion and 127 billion barrels. Measured, indicated, and inferred reserves are only 62 billion

barrels. Depending on the actual amount ultimately found, undiscovered economic re-

serves (hypothetical) constitute between 40 and 60 percent of the nation’s ultimately

recoverable resources. These estimates are based on current {echnological and economic

conditions. As conditions change, the portion of the resource base that is considered

L’ discovered reserves will also change. However, it is not anticipated that these changes will '
g increase reserve levels by more than 40 billion barrels, or 20 percent in this century.
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REISERVES
ECONUMIC| 34.250 4.686
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SOURCE: FEDERAL ENERGY ADMINISTRATION, OIL AND GAS RESOURCES,
RESERVES, AND PRODUCTIVE CAPACITIES, JUNE 1975.

Figure 1-15, U.S. CRUDE OIL RESOURCES AND RESERVES
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Theoretical oil exhaustion dates have been caleulated for two import profiles. The
first import profile assumes the United States will risk being 40 percent dependent on
foreign oil sources. In addition, all USGS indicated petroleum resovrees will be actually
discovered, recovered, and production levels achieved. The historical oil consumption
growth rate, which annually varied from 3 to 8 percent between 1966 and 1973, will
continue. In this profile, the nation's petroleum resources will be exhausted in 30 years.
It' U.S. policy were to reduce oil consumption growth in half (or about 2 percent), it
would delay exhaustion by only three to seven years, depending on the true level of
available reserves.

The second import profile assumes that only domestic petrolewm sources will supply
the nation's needs. However, in both profiles, the estimate of ultimately recoverable
resources, being plus or minus 20 percent of the statistical mean of USGS's 1975
estimate, reveals that the exhaustion dates are very close, as illustrated in Figure 1-16.
For example, if U.S. production has to meet an annual growth rate of 4 percent, the
total recoverable resources would be exhausted between 1987 and 1993, depending on
the accuracy of the indicated level of available reserves. Regurdless what consumption
growth rate is used, exhaustion will occur between 1987 and 2004,

1.3.3 Natural Gas Resources, Reserves, and Depletion

The bulk of the nation’s domestic natural gas is found in and along the Gulf of
Mexico. There is virtually no production in the Pacific or Atlantic coastal states.
However, natural gas reaches all regions of the courntry through a vast pipeline network.
U.S. natural gas production began declining in the carly 1970s. Today, the U.S. imports 4
percent of its natural gas by pipeline from Canada.

USGS estimates that ultimately recoverabie sesources in the United States are
between 777 trillion cubic feet (TCF) and 1,161 trillion cubic feet (133.5 to i59.5
BBOE). The uncertainty in estimating postulated recoverabie resources (which is 338 TCF
to 722 TCF), accounts for the difference in figures. Depending or the actual amount in
the ground, recoverable resources are between 45 and 60 percent of ultimately recover-
able resources.

The estimates and projections of natural gas consumption secem to indicate that
natural gas supplies should survive the exhaustion of oil resources by 10 to 20 years, even
though gas production is declining at a faster rate than oil production. This is because of
the small amount of gas reserves that are actually discovered and measured. Production is
initiated only when “proven” or measured reserves are sufficient to support production
costs. Generally, investors require that gas fields support production for at least 12 to 15
years before development becomes worthwhile. In the United States, only 237 TCF, or
25 percent of the ultimately recoverable reserves, have actually been measured. This is an
11 to | ratio of proved reserves to production.
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1.3.4 Coal Resources and Reserves

Two quite different elements are involved in coal. Traditional coal production and
consumption metnods are not socially or environmentally desirable. Many people feel
that new and more acceptabie methods should be developed to offset the impending
exhaustion of the nation’s other fossil energy sources.

Coal in its natural form is the least flexible of the fossil fuels. Since it is solid and
contains substantisl waste, coal is more difficult to use during various processing stages.
Coal mining pollutes water, and waste piles are left behind. Surface mining sears the land,
while underground mining creates subsident dangers. Sulfur and particulate matter in coal
are major air pollutants. In addition, underground mining is an extremely dangerous
occupation.

Coal's physical and chemical characteristics are responsible for its seesawing popu-
larity. Because coal is the nation’s most abundant fossil energy resource, the United
States relies on it when it is deprived of other cleaner fuels. Figure 1-17 shows that coal’s
fargest market is the electric wtilities, In recent years, all other coal markets have been
declining.

The United States has sufficient low-sulfur coal reserves to support production
growth for the next few centurics. These environmentally acceptable coal deposits are
located predominantly in the Northern Rockies (Figure 1-18) where, presently, there is
virtually no myjor coal development. Also, the most Iucrative of these western deposits
would require surface mining. Local and state governments are understandably reluctant
to permit the environmental and social disruptions that would accompany major develop-
ment of these coal lands, especially when the coal would be used in midwestern and
castern markets. .

14 DOD'S ENERGY SITUATION
1.4.1 DOD's Energy Probiem

The wmost serious and pervasive threat to long-term national stability is the
growing world inadequacy of assured energy resources to support wurld needs. National
security depends on maintaining a worldwide balance of the distribution of energy
resources. National security objectives can be achieved only if thic United States is
thoroughly prepared to meet essential industrial and military energy requirements. Attain-
ing these objectives, deterring armed conflict, producing modern weapons systems, and
maintaining the overall readiness of the U.S. military, are all keyed to uninterrupted
energy supplies.

1.4.2 Current Energy Consumption Patterns

National defense depends on all forms of available energy, particularly portable fuels
to support worldwide commitments on the seas, in the air, and on the ground.
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Petroleum products make up 67 percent of the total energy used by DOD (Figure 1-19).
Although DOD has significantly reduced petroleum consumption since FY 1973, the FY
1976 daily requirement is almost one-half million barrels, or nearly 2.7 percent of the
national demand (Figure 1-20), Figure 1-20 shows that the Navy's share of DOD's
requirement is about 154,000 barrels per day, or about 34 pereent,

1.4.3 Summary

DOD is the goverament’s largest energy consumer, using 0.21 BBOE, or about 2
percent of the national requirements for direct use in FY 1975 (Figure 1-19). Thus, DOD
is vitally concerned with the impact of the nation’s increasing reliance on forcign oil
imports to meet domestic demands. The threat of disrupting a major portion of these
imports and the severe national seeurity problems posed by sueh action demand that
steps be taken soon to decrcase the nation’s vulnerability to any action taken by a
foreign country to interrupt U.S. oil imports. The long-term impact of the nation's
dwindling natural petroleum supply is extremely important te DOD.

Each sector of the U.S. economy relies on an uninterrupted flow of goods and
services. Transporting these goods and services depends largely on portable fuels, which
are critical to national security. All sectors of the economy rely on energy, but transpor-
tation is the only one that almost completely (98 percent) depends on liquid petroleum.
Although other sectors will be able to use alternative energy sources such as coal,
geothermal, solar, and nuclear power in the immediate future, the options available to
transportation and defense are severely limited.

It is extremely important that initiatives be undertaken to develop new sources of
energy, as well as promote the expansion of traditional energy sources, Figure 1-21
depicts the likely situation in 1985 and 2000 if' new initiatives are not undertaken. By
2000, oil imports could constitute 83 percent of domestic oil needs.

1.5 THE NAVY’'S ENERGY SITUATION
1.5.1 The Navy’s Energy Problem

The Navy's mission, as outlined in Title X of the U.S. Code, is to conduct prompt
and sustained operations at sea. In fulfilling this responsibility, the Navy provides its
share of the naticn’s overscas forces and ensures the security of the sea lines of
communication between the United States and its overseas forces and allies. Two
principal functions are derived from the Navy's mission: sea control, the prerequisite for
all naval operations, and projection of power.

The Navy is especially vulnerable to price raises, embargoes, and blockades by
nations that have, or can achieve, control over major energy sources or supply routes.
Also, political realities may deny the Navy any preferential access to prepositioned war
reserves in the territories of other industrial nations, to energy from Naval Petroleum
Reserves or Naval Oil Shale Reserves, or to the nation’s domestic energy supply, through
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implemention of the Defense Production Act, unless there is an immedistc and clear ,
military threat to the civilian population. i

The Navy's energy problem is exacerbated by the technical reality that, although the
trend is toward nuclear power for major combat ships and submarines, most major and :
all small ships and all aircraft will require liquid hydrocarbon fuels in the near future,

1.5.2 The Navy's Energy Consumption and Supply

Figure 1-22 shows the recent history of the Navy's consumption of petroleum fuels.
it clearly reflects the impact of reduced foree levels during the Vietnam phasedown in
FY 1973, the Amb embargo in FY 1974, the continuing encrgy conservation program
since the embargo, and the recent rapid substitution of Navy distillate (ND) and diesel
fuel marine (DFM) for Navy special fuel oil (NSFQ) for ship propulsion. Specifically,
since FY 1973, petroleum consumption has decreased 354 percent. Navy energy con-
sumption by fuel type and consumer categories appears in Appendix A.

R,
» - -

Figure 1-23 indicates that JP-5 and DFM/ND are the major fuels used by the Navy.,
IP-5 furnished 77 percent of the fuel used in the Navy's air operations in 1976, while
IP-5 and DEM/ND supplied 93 percent of the fuel used in the Navy's ship operations.
JP-4 and aviation gasoline constitute a small portion ol aviation fuel supplies, NSFO and R
residuals make up an even smaller (and rapidly deereasing) percent of ship energy 1
supplies. 2

Shore energy usage is more complex than aviation or ship usage. Motor gasoline and :
diesel fuel are used by ground vehicles. Gas and heating oii are used for space heating.
Coal, residuals, NSFQ, ND, diesel fuel, and JP-5 are used for steam and to gencrate
electricity. Most purchased steam and clectricity is generated by similar fuels.

Previously, the Navy's policy had been to convert from generating clectricity on-base |
to purchased clectricity (this facilitates a shift to coal and/or nuclear-fucled gencration) |
and to shift fromn residual/NSFO/ND to coal for gencrating steam. However, rising gas
prices and regional gas shortages have made it necessary to change that policy. Today, the
Navy's policy is to shift from gas to oil for space heating and to change to coal by using
central steam plants to replace individual oil heaters.

It is primarily for cconumic reasons that the energy used by the Navy in CONUS is
purchased from domestic refineries, and that the energy used overseas is purchased from
overseas suppliers. Some of the fuel bought overseas, specifically the fuel used by the

, Sixth Fleet is produced from Libyan crude, and practically all of the rest comes from
Middle East crude. This procurement policy will probably not change so long as there are
significant energy imports to CONUS and no conflicts or crises. The possible curtailing of
fuel supplics to the Navy from these overseas sources, because of a conflict or crisis
restlting from either an action by (or against) the supplier or an interdiction of
established tanker routes, is clearly a serious direct threat to Navy and other DQD
operations overseas,
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{ ’ 1.5.3 Current Petroleum Fuel Prices
The Navy's netroleum requirements are based on the amount used during various
activities, and are genenlly fulfilled, with the exception of shore facilities, through
vendor contracis administered by the Defense Fuel Supply Center (DFSC). DFSC buys
‘ from the source offering the lowest laid<lown eost; that is, the total cost of the product
d FOB, and the refinery plus transportation cost to the needed location. Table 1-1 shows
the recent history of some selected DFSC standard prices. Shore facilities” petroleum
requirements are primarily satisfied through individual contracts administered at the Jacal
level.
Tsble 1.1, DFSC STANDARD PRICES*
4 »s AVGAS NSF OFM 0 MOGAS
Jul 1969
- Gallons 127 a27 470 059 120 083 150
Bacrels 5334 5334 2,140 2490 5,040 3.500 8300
Jot 1971
Gallons a2 423 A70 089 KT 104 166
Baciels 5,166 5.166 7.140 5730 4914 4350 6972
; Jut 1972
| Gallons A24 a24 170 079 16 07 150
Bacrals 5,209 5,208 7.140 3320 4312 4510 6.300 .
1 1973
Gallons 149 182 264 092 183 132 RV
Bacrels 6.356 6.804 11,638 a8 6.846 5544 7.350
Feb 1974
Gallons 2N 267 264 242 \200 287 245
! Bacrels 165 | 1214 11088 | 10150 3.400 12,040 10.290
Jul 1974
Gallons 58 340 67 356 347 369 135
i Barrels 16,803 14,280 15414 14,944 14,574 15,50 14,070
| Nov 1974
| Gallons 373 355 437 313 319 339 381
= Barrels 16666 14.910 18354 | 13.166 14.238 14.238 16.002
E' Jul 1978
| Gallans A2 408 490 361 390 390 438
Bacrels 17.766 12,126 20580 | 15.162 16.380 16.380 18.396
o Jon 1976
Gsllons 268 .355 A2? 313 339 339 381
Barrels 15.356 14.910 12934 | 13.166 14.238 14.238 16.002
Oct 1976
Gallons 433 385 A57 313 385 385 316
Barrels 36.186 16.170 19094 | 13.116 16.170 16.170 13.2712
At
*Abave prices ganerally do not apply for shore utilities. See Table A-2.
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1.5.4 The Navy's Future Energy Funding flequirements

A study hKas been completed that projects the Navy's energy funding requirements,
in constant 1976 dollars and in curreat year dollars, for FY 1976 to FY 2000. The
results of this study appeas in Figures 1-24 and 1-25. The study estimates that the Navy's
energy funding nceds will increase from $1.2 billion in FY 1976 to between §7.2 billion
and $10.5 billion in FY 1995 (based on current year dollars). However, this assumes a 7
perceat inflation rate by 1995, After 1995, when energy requirements will probably level
off, the cost will continue to increase significantly, and by 2000, it will range between
$10.5 billion and S18.1 billion. The Navy's best estimate of future endrgy requirments
was obtained from the Navy Energy Usage Profile and Analysis System (NEUPAS)
(Appendix B). Cost data is taken from various cases explained in Appendix C.

1.6 NEAR-, MID-, AND FAR-TERM ENERGY ALTERNATIVES
1.5.1 Near- and Mid-Term Energy Demand

It is clear that the United States will have to decide between either becoming
increasingly dependent on foreign oil imports or changing its energy consumption pat-
terns while developing new alternative sources.

Relatively little can be done in the near- (1980) to mid-term (1980 to 1983) to
change energy demand patterns. Industrial and utility power plants have useful lives of up
to 20 years. This means that alternative boiler systems will be phased in only after that
time. However, there are two possible alternatives to business-as-usual encrgy consump-
tion that can redues the demand for oil and gas. The first is to strongly emphasize and
practice conservation. The sccond alternative is to turn to electricity gencrated by
coal-fired boilers or nuclear plants.

The first option is to emphasize conservation. This is an favestment in encrgy saving
technology such as improved gasoline engines, better building insulation, and hull ¢leaning
methods, cte. Conservation directly reduces the amount of oil the nation needs, and, in
the necar-term, only conserviation can directly affect the nation'’s dependence on foreign
oil. Studies corapleted by FEA indicate that by adopting national policies, which
promote cnergy conservation, the United States can reduce its need for oil from foreign
sources by nearly 3 million barrels per day when compared with the business-as-usual case,
by 1985. For this reason, ERDA has given cnergy conscrvation the highest priority.
Currently, most federal energy conservation policies require voluntary support and
cooperation from the general public. Very few direct incentives have been given to the
public to curtail jts consumption, and it will be only the increasing cost of energy that
will discourage the consumer and change the present consumption pattern.

The other option is to turn to electricity generated by coal-fired boiler or nuclear
plants, placing the burden of energy demands on the coal and nuclear power industries.
However, results probably cannot be achieved in the near- to mid-term because of the
lead-times involved in developing new mines and constructing new power plants.
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Conscquently, encrgy demand patterns are not easily alterzd. Shifting to new energy
sources has usually required more than one-half century,

1.6.2 Near- and Mid-Term Energy Supply

Energy supply forecasts for the near-term are reasonably reliable. Most of the energy
that will be supplicd betwzen now and 1980 will come from oil wells, gas ficlds, and coal
mines that are currently producing, Considerable lead-times are needed for constructing
new production facilities. Although production from these traditional sources will
decline in the mid-term, the nation will be able to maintain some control over the origin
of new energy sources. However, there are many opinions on what new sources should be
developed. There are also many questions about the continued development of each
traditional and new energy source that could promise returns in the mid-term. Table 1-2
lists the major issues that confront the nation in each of these sources. The fundamental
issues raised show the obvious need for a earefully coordinated public energy policy.

Table 1-:2. MAJOR ENERGY ISSUES

Optimal import strategy

Growth versus no growth

Divestiture or vertically-Integrated oil companies
Available capital

General

Decontrol of oil prices
Oil | OCS leasing
Alaskan oil disteibution

G Deregulation of natural gas
as 13 ' .
Alaskan gas distribution

Surface mining legislstion
Coatl | Rectamation
S0, Emission standards

Nuclear | Nuclear reactor safety

Synthetic fuels | Federal incentives

1.6.3 Long-Term Energy Technology

A number of alternative energy sources are promising for the long-term. The United
States and the rest of the world are far from exhausting all the practical, available energy
sources. Energy sources that could constitute the nation’s long-term energy supplics (of
which at least five could be directly applied to the Navy's requirements) are: coal; crops;
nuclear fission; nuclear fusion; geothermal; hydroelectric; natural gas; ocean heat; oil; oil
shale and tar sands; solar; tides; waste heat; waste materials; water (fusion and hydrogen):
and windpower.

Although the supply of some sources is unlimited, very little can be tapped from the
new, more exotic sources in this century. The development cycle of light water nuclear
reactors is an example. It required 33 years to evolve light water reactor technology and

1-38




to introduce it commercially. Although other technologics may not need a long develop-

ment period, all of them will require extensive laboratory, pilot, and demonstration scale
tests before they are introduced commercially.

Today, only liquid metal fast breeder reactors (LMFBR) and synthetic fuels from
coal and oil shale are ready for demonstration seale tests. 1t will be at least 5 to 10 years
before the exact value of these two technologies is determined. The value of other less
developed technologies will not be recognized for at Jeast a decade. However. this
assumes that the United States will be committed to the all out development of thess
technologies.

There are numerous significant barriers to the development of new energy technol-
ogy. An uncertain policy probably contributes more to the delay than do technieal,
¢conomic, and social considerations. Table 1-3 lists the major barrers for each of the
emerging energy technologies.

Table 1.3, BARRIERS TO DEVELOPING

ENERGY TECHNOLOGY
Technology Issues and Areas of Uncertainty
Enhanced oil and gas recovety Federal 0il and g3t pricing policies
Synthetic liquids and gates and Fadetal energy policy
dieact utitiration 83 ot Oisposal of spaat material

Water consuimnption

Sitip mining and teclamation
Sulfur oxive standards
World oif prices

Capltal requirements

Geothermal Lack of comprehansive resource information
Lack of proven domestic technology
Legal and teaulstory complaxitiss

Light water reactars Limited uranium reserves
Liquid metal fast beeader resctors Economic uncertainty
Salety

Radioactive waste management
Insullicient angineering base (brecders) |
Fuel cycle performance {breeders) '

Solar heating and cooling Economic uncertainty

Limited geographic spplicabitity
Need for conventionsl backup
Legal complexities

Salar dectric Economic uncertainty
Solar thermal electric Legsl complexities
Solar photovolaic Lack ol proven technology
Wind energy

Ocean thermal energy conversion

Fusion Very early in the development cycle

Source: “Creating Energy Choices for the Fuure,” ERDA, 1976.
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1.6.4 Summary of Energy Alternatives

Limited choices confront the United States. The nation will continue to rely on
foreign il in the near-term. Energy independence in the mid-term could be achieved, but
at a cost the nation may not be willing to pay. Long-term alternatives show great
promise, but they may be too Jate to prevent large increases in foreign imports of liquid
petroleum products.,

Left to the pressures of fee market economics, new alternative energy sources could
be ultimately developed by private industry as traditional sources diminish and become
more expensive. This depends on how industry assesses the capital investment risk.
Consequently, as long as the opportunity exists to import cheaper energy sources, which,
in tum, undereut the price of new domestic energy sources, private industry will be
reluctant to develop new sources. As a result, the nation will increasingly rely on foreign
sources until those sources diminish and profit from new domestic sources is assured,

Government policymakers recognize the problem and uare trying to ensure the
sation’s commitment to the early development of its domestic energy alternatives.
However, there are many aitérmatives that can be pursued, and each is accompanied by
technical, economic, environmental, and secial problems. Vast resources of nonrenewable
energy sourges, other thar liquid petrolewm, are available worldwide. The United States
has major energy resources, as depieted in Table 1.4, The issues are complex and without
an integrated national plan it is difficult for the Navy or other agencies to st priorities.
Additionally, a national consensus, in some cases, may be needed to overcome the
traditional economic barriers that confront the development of alternative fuels.

Table 1.4, ULTIMATELY RECOVERABLE WORLD
ENERGY RESOURCES?
(Approximate percent of total)

{Approximate petcent of taral)
Crude Qil Tar Natural Coal®
ot Shale® Sands® Gad
United States 7 73 2 10 2
USSR/China 27 12 - N 62
Middia East 33 - - 20 -
West Europe 4 1 - 5 4
Canada 4 12 38 5 1
Alrica 9 1 - 8 1
Latin Amatica/
South America 7 - 66 8 -
Other 10 1 - N 5
Total 100 100 100 100 100
Total {in BBOE") 1,785 1,460 1,000 1,345 53,000

Spercentages ace shown to indicate order of magnitude oaly.

biohn 4. Moody, "Petroleum Resources: How Much and Where?,” 1975,
€1974 World Energy Conlerence.

dBBOE: Billion barrels of oil equivalent.
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2.0 THE NAVY ENERGY PLAN: CONCEPT, GOALS,
STRATEGIES, AND OBJECTIVES

2.1 DEVELOPING THE NAVY ENERGY PLAN

The Navy recognizes the impact of the nation’s energy problem and that:

e The United States depends on its least abundant fossil energy resource (natural
petroleum) to provide the fuel for the majority of its energy needs.

e The nation's energy policy has been based on the assumption that thare will be an
unlimited supply of oil imports at attractive prices.

e National energy planning has not realistically taken into consideration the dwin-
dling supply of domestic natural petroleum.

The first step in developing an energy plan is to recognize that petroleum will not
continue to be the primary energy resource, and alterrative resources must be developed,
Although the strategic point at which this transition must occur cannot be precisely
identified, short- (to 1985), mii- (to 2000), and long-term (beyond 2000), planning can
be initiated.

Effective planning also requires that the Navy shiflt from & decentralized and
fragmented approach to a centralized, well-coordinated, and integrated approach that
considers all aspects of the energy problem in terms of energy goals, strategies, objectives,
and policies. Since the basic U.S. strategy is a maritime strategy, the Navy must support
that strategy beyond 2000, and be able to perform its assigned missions. The Navy's
encrgy plan includes determining the basic long-terni energy goals, adopting courses of
action, and allocating necessary resources to achieve these goals. Energy resource planning
is not static, but, rather it is dynamic and flexible. In turn, it must reconcile energy
1esources with such factors as cost, availability, mission design, and development asscts
(men, materials, money, etc.). This approach has resulted in a plan that describes the
Navy's energy role beyond the traditional scope and limitations of the budget cycle and
which considers the economic uncertainties of the next 25 years.

Figure 2-1 shows that the Navy’s energy planning has two equally important parts:
formulation and implementation. Formulation involves identifying problems, opportuni-
ties, available resources, national sccurity demands, and national energy requirements.
After clearly identifying the issues, rcasonable alternatives and the risks associated with
each course of action can be determined and examined.

Implementation includes developing an organizational structure to dea! with identi-
fied problems and coordinating the necessary procedures to achieve goals, strategies,
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objectives, and policies. Goals, strategies, objectives, and jolicies are defined in the Navy’s
energy plan as:

Goals~Overall, broad-based aims to be achieved according to the Navy's pre-
scribed mission.

Strategivs—Various approaches selected to meet the Navy's goals, Strategics
combine selected objectives and policies to give a balanced approach.

Objecrives~Specific end-points or positions to be attained. Dilferent objectives
may be combined into strategies and ultimately lead to achieving goals.

Policies—Command procedures or guidelines from which tagks or actions are
developed. Policies provide the link that evolve objectives and strategies into Navy
program actions.

Figure 2-2 shows the relationship between goals, strategies, objectives, and policies in
the Navy’s energy plan. From the Navy’s mission, energy goals are determined. To
achieve these goals, strategies and objectives are formulated. The Chiel’ of Naval Opera-
tions (CNO) or appropriate command level authority guides the energy program activities
by formulating policies. This provides the vital link between the energy plan and the
programs that will ultimately achieve the energy goals.

Tite Navy Energy Office will coordinate the developing energy programs and polieies
at appropriate command levels. Where CNO policy input is required, it will be the Navy

Energy Office that will review and select policy alternatives. Explicit guidelines appear in
Section 2.4

The goals and objectives in the Navy's energy plan are flexible. Chapter 7 lists
encrgy-related questions that should be reviewed to determine how the present energy
objectives, policies, and guidelines apply to the Navy and to assess their potential impact
and benefit to the Navy. Continual review of these questions will assist in the revision or
formulation of additional objeetives and policies.

2.2 NATIONAL ENERGY GOALS AND STRATEGIES

The national energy goals stated by the President in his 1975 State-of-the-Union
message and reaffirmed in his 1976 energy message are to:

e End the nation's wlnerable position, by 19835, to actions by foreign nations to
disrupt our energy flow.

o Develop our domestic eneygy technology and resources so that the United States
can supply a significant share of the energy needs of the free world by the end of
this century.

The national energy strategics to attain these goals include:
e Reduce dependence on foreign energy sources.

e Develop alternative energy sources such as synthetic fossil fuels, nuclear, solar,
geothermal, and wind.

23




e ane ey See Gum . —

ALIALLOY WVHOOHd ADHINI AAVN '2-Z 3:nb1g

- s Smey ey — — V——

j’
T e e EEEE——

et SILLIALLIVY WVYUHOOUI

- - 2
S S g g S
o a 8 o o $312170d OND
”~ ”m ~ ~m m
" " “" v ©n
s ) ) ) S SITTIA Ivave
*
1 vy i bidoly
A N homisa _.nwvvﬂ . MIRID ARSI D DA o
PIPT T AR R Jivmbad to.a.hn_: E«d.ﬂxﬁ!u pobidell
Ty v IS 8 ASMPTLY S WARAANG o :.:..ta«s.”!s A*mriud
THIN MM D OO Ry Forwdl RME By i Ka ) I NIIE Darm w2 )A3G @
AN UKD My IR T e AR g5 PEVARIA MUV MP LY o nYwtuns N A P
[ BV TTY Y 1T XY e e el Aol AR TR e P RPN PR iaNe ¥ A K-A)D o
ERRAITE OV MOIT M NIV PINY MV 5 ENYE I AT NS YW g KA A XY Lo SIAIL1DIIBO
NS Do et Pary SeuFEseC) W INPTIAN Y DR RANE & PTG SN b BT IEAY o SRR T ANS o g GAT v pis M-I WrIa N HJANY &
ANIUD Wtel bwrtal - EPrevais NOS Awr iRy FaasmaRnAry Bo bt T 8K V- 4 ARRLE DDA - N AN o VIS DA (M WE Iy
ARuMng PRU W R AR NPIEAE AT Byl Adasy ¢ P Iy LR P LIV
R P Wrefihag HiALE e P AOREE D0 OIS W AP RS o RN TN PRI JOIr B AN Worrarion Wyl kng VREFEI & BRANE FIYW 4 ke
BHIA Porwin b 25 SRy R AP 4OTRT 4% W) FaI LAY RO T TR SR 0] 2y . ] PR A WA o NI ) AN A0 PI0eY
AP NN D AANN MITNYIED o B RN neD Jarmel &) A% R -1 W 55N g 1Y R ety PAATREPe brbaVs W DAWIAY @
WTVIONE YR A0 N L W0 AR IS Y 03 DD AP A Y o MRS T TS 4 ATY IRl beY MOT Ty v
ALY AT NGBS - BN EMUNM AT A MEUIW o AN NB M A S REME U ERNE @ e MBI A LY & S AVIRUETIY DAV AENYS ®
TN 4.3 W0 R YN L DiieiD RER Tt Y om oo s b o Nt 3 YW JAILY P 2ok
WO At WA NS CRvY BHAA RN R T DI nd Rt af ARETRIN ot DMy @ MU AT PO J O ) RS eV AMYDLY ST LA o
WIMONS ADE NS ALY Do) CAVRE AT TR AR ¢ NG et e s (BeE Y ) SIMAE AR I MY DINHRLAD o T TYMENG )
2D SN ITY YN INGD ST Iome T b AR CIVP§ arpert PN WGP CUEA SR i B b f o TV TR TR ] ) TN 030 80 0 NYW O
W htnens & § WSS ¥ 7RIS o VRN @S P Al 5 IO @ I TAL Vet B tral o AT L N o) WY R YIS HILIAYY -
INNYd QF Y011y
ONINNVId Ol NOILVIO1Y AINIIDIIINS IS 51304 DILIHINAS NOILVAUISNOD  |-=—sS3103LvHis
ANIWIADYNYN ONY ROIANKBIYASIO

Srinech a2 VR wnedcd ey

S MSPSHAR D W D S

PuR JOURNA G 2 TEES I
RN M YTEmeg A MAG N o

TR YL R0D Pr AT A2 A NIV
T ME RTINS BN

R ) arwrind 555w e ) A3 bt §

CISMIPY O 2NMmer

A BN bl €23 WO Y

Troami ruu ) i ns Oree

TPNE L7 PEE NS S, o Pt
DR IO MIAWPT LSS -

$A D TAT IR A% I A Avee
) ATENMOMENE PIP PaInR ©

CEWNARYE A% D R PG D
KNSRI AIND AN YNNIDG »

ST

AShnin ) §imia 03 £330

0D R b2 D T2 DY he b
OGS MNITIRTY NS AN PS¢

SIVOD ADUINI AAVN

NOISSIW AAVN

NVId ADHINI AAVYN




o Increase domestic natural gas, petroleum, and coal production.
e Increase emphasis on energy conservation in the public and private sectors.

2.3 DOD'S ENERGY GOALS AND STRATEGIES

DOD’s energy goals and strategies are very similar to the national goals. They are to:

a. Maintain conservation momentum while meeting readiness needs,

b. Seek to retain mandatory allocation for petroleum and initiate conversion to
coal,

c. Maintain prepositioned war reserve requirement levels and establish and fund a
five-year fuel storage improvement plan.

d. Support exploration and dz2velopment of the Naval Petroleum Reserves,
¢. Establish and fund a five-year facility conservation program.

{. Focus the encrgy-motivated research and development program on DOD's mission,
and participate in Project Independence.

g. Consider energy effectiveness in weapons systems development,

h. Maintain energy management organizations in DOD and each of the wilitary
services,

2.4 THE NAVY'S ENERGY GOALS AND STRATEGIES

2.4.1 Introduction

During this initial phase, the Navy’s primary energy goals, strategies, objectives, and

policies are being defined. During the second phase, the program managers and fleet and
shore commanders must review this plan, evaluate the implications, formulate action
programs, and develop the policies necessary to carry out the plan,

2.4.2 The Navy’s Energy Goals

The Navy's energy goals parallel national and DOD goals. They are to:

a. Begin the transition from depending on natural petroleum fuels to using alterna-
tive energy sources, where possible.

Reduce the Navy's reliance on foreign energy supplies.

Increase the efficiency and reliability of the Navy's encrsy-dependent systems
without compromising flexibility, readiness, or performance.

d. Establish a cooperative working relationship with national and international
agencies to achieve rational energy goals, and assist in reducing the nation's
vulnerable position to actions by foreign suppliers to disrupt our energy flow.

Minimize the penaltics imposed on the Navy’s operations that are caused by
increased fuel prices.

f. Determine the necessary steps to be taken to continually ensure the Navy's
energy future, especially in the event of oil embargoes, limited wars, and limited
interdiction of’ U.S. and allied fuel supplies.

b
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g. Establish quantifiable energy conservation goals:
~ Mobile operations (ship, aireraft, and vehicles) will maintain tota! nonrenew- ¢ “
able energy use at the consumption rate established during FY 1975,
= Shore facilities (utilities) will reduce energy consumption 15 percent from the
adjusted FY 1973 bascline.

2.4.3 The Navy's Energy Strategies

There are five approved Navy energy strategies: energy conservation: synthetic fuels:
energy self-sufficieneys energy distribution and allocation: and energy management planning.

Energy conservation strategy primarily emphasizes the Navy's energy conservation in
two broad categories: reducing inefficient and wasteful energy use and restraining energy
use.

The synthetic fuels strategy supports and is closely coordinated with national
programs in synthetic fuels. This is to ensure that the Navy’s ships and aireraft can
operate on synthetic fuels derived from oil shale, coal, and tar sands, and that the Navy's
shore facilities can use these alternative fuels to meet their energy needs.

Energy self-sufficiency strategy leads to the development of a level of self-sufficiency

in the Navy's forces, thus reducing the impact of a disruption in energy supplies. It :
supports and is closely coordinated with national programs so that altemnative energy 3
sources including solar, geothermal, tidal, ete. ean be evaluated for the Navy's use. ;

Energy distribution and allocation strategy supports a worldwide energy distribution
and allocation system that can efficiently furnish necessary energy supplies to the Navy's
forces in the form and quality required to ensure that there will be no mission
degradation caused by domestic or worldwide 2nerpy shortages.

Encrgy management planning strategy initiates comprehensive energy management i
planning for the short-, mid-, and long-term to continually review priorities and programs :
that sre necessary to minimize the adverse effect of energy problems, iy
2.5 THE NAVY'S ENERGY OBJECTIVES B

The Navy has estabfishied specific energy objectives within the various strategies. _
These objectives are coded “U™ or “NU™ to indicate whether projects are underway (L) %ﬂi

or not underway (NU). Those not underway are still in the planning stages.

2.5.1 Energy Conservation

X

a. Encourage development of a comprehensive enesgy consarvation pro- ()
gram by all defense contractors (contracts ovar | million dollars).

b. Revitalize the Navy's energy conservation incentive awards program {NU) ‘
that is presently incorporated in the Navy-wide beneficiel suggestion
program.
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¢. Provide RDT&E assistance to coordinate and evaluate the technology (NU) "
flow between the nation's and the Navy'’s energy programs. Programs ;
that apgly include:
- Geothermal
1 = Solar
; = Energy storage
- Solid waste disposal
- Synthetic fuels.

d. Evolve a comprehensive energy conservation education program for the (NU)
Navy's persotinel and their dependents stationed in U.S. government
housing overseas.

¢, Develop a system to fully monitor energy consumption by shore and (V)

fleet commands.
f. Organize and implement a 10-year energy conservation (acilities (U)

program. .
g. Explore alternative approaches to reduee energy consumption in family ()]

housing and shore-based utilities.

h. Establish a building load management program for all major buildings, ()
including an initial survey, and install controls by 198S.

i S~ e e

S

i. Develop, test, and evaluate more efficient shore-based energy systems. W) c
jo Develop, test, and evaluate more efficient propulsion and auxiliary (1) "
sysiems for existing and future Naval vessels, :
k. Improve enginecring publications, equipment operating procedures, and (W }
{echnical expertise to encourage enérgy conservation, :
I Reduce drag on the Navy’s vessels, () ’

T A -

n. Establish opsrating procedures for ships to minimire fuel consumption (NU)
under stated operation conditions,

n. Investigate and  implement more  effective tmining devices and tn
simuly’ ors. !

0. Test and evaluste more efficient aircraft propulsion systems. (NU)
p. Develop and implement invaporative fuel recovery ond conservation (h ;
techniques, )
q. Implement total energy system conrepts at the Navy's faalities, as (" i
appropriate. ,
r. Implement the Lockheed JETPLAN f{light planning and fuel manage. (U {;;

ment system for all applicable aireraft.

5. Develop an increased capability for “‘cold iron” support of the fieet. (NWU)
2.5.2 Synthetic Fuels a
a. Investigate and qualify a wide range of non-MILS, EC fuels to be used (U3 Q
by the fleet in the event that normal fuel supplies are diswupted or f
unavailable. L
%
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L: §
b. Determine characteristics of military fuels produced from svnthetic (U) *
erude, | :
! ¢ Test, evaluate, and deveiop engineering solutions to ensure that syn- (%)) !
thetic fuels and the Navy's hardware are compatible,
d. Support 3. commercial synthetic fuels industry by providing consumer (U)
markets, wiere appropriate,
. ¢. Evaluate and implement solid waste and waste oil energy recovery (V)]
techniques,

f. Eliminate the need for additives in aviation fuel without weapons (NU)
systems or mission degradation.

2.5.3 Energy Self-Sufficiency

a. Test and evaluate energy systems to promote self-sufficiency z2nd/or (U)
reduee the demand for liquid hydrocarbons.
b. Utilize, where available. renewabie enengy sources such as geothermal, (%)) v’
; wind, solar, or others,

) : ¢. Determine at which remote bazes energy self-sufficiency would be (NU) |
workable, taking strategic value and any sigrificant logistics savings into r
consideration (applying solar, geothermal, wind, ete.)

d. Establish a minimum of 30 days fuel storage at the Navy's acilities to (U)
meet local needs.
¢, Reduez family housing energy  consumption through alternative (U)
approaches (solar, geothermal, ete.).
’ f. Find alternative mobile energy sources for expeditionary forees. (NU)
N 8. Ensure 2 source of alternative energy supplies at critical military and (v) j
| industrial sites.
A h. Ensure thot the Navy will be able to operate on any worldwide — (NU) i
available fuel. |
i. Guarantee that, by 1985, ail shore facilities will be able to operate on ()]
! renewable or altemative fuels.

! j. Ensure that remote operating bases become energy self-sufficient. (NU)

8 k. Investigate using solar energy and wind turbines aboard ship as auxil- (NU) |

- iary energy sources,

K . Develop an engineering publication that will provide guidelines and Q)] !

g - dacision criteria to implement a base-wide self-sufficiency system. This ﬁ

E | will include geothermal, solar, wind systems, etc., as applicable.
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2.5.4 Energy Distribution and Allocation

a. Quantify the impact of fuel shortages on readiness. () i

b. Guarantee that the Navy's energy logistics system is able to respond in ((#))
a crisis. Examine selected energy policy analysis questions to develop
contingency plans.

¢. Identify those facilitics that would be most likely to suffer mission (NU)
. degradation caused by short-, mid-, and long-term encrgy shortages.

d. Prepare programs to modernize strategic and high usage military POL (NU)
terminals (for example, Norfolk, Rota, Sasebo, Subic Bay) to accom-
modate tankers up to $0,00¢ DWT.

, ¢. Guarantee that critical amounts of .ol can be stored in DOD’s facilitiss. (NU)
{. Estabysh a POL PWRMR model that aceurately reflects needs and is (V)
adaptable to Joint Chiefs of Staff (JCS) eriteria in POL PWRMR
: planning. ;
f g. Organize and implement a POL training program, which will include (U)

conservation and environmental considerations that will be responsive
to the Navy’s present and future operations on shore and at sea. A

25.5 Energy Management Planning

a, Evolve an energy and critical materials plan and procedures for the (V)
Department of the Navy to continually assess the Navy's energy prob-
lems and to give uniform policy guidelines for all the Navy’s agencies.

b. Revise energy research and dewvelcpment programs based on policy (U)
guidelines in the Navy’s energy and critical materials plan, :
¢. Ensure that the operating characteristics and needs of the Navy's )

weapons and suppor? systems are constructively weighed against enengy
requirements at various devalopment stages.

S

d. Develop a financial investment plan so that energy cost savings are (NU) ;
available to offset ¢nergy costs, additional operational readi=~ss and
training is provided, and it is a source of investment capital for research
projects that have a potential future payoff.

- ens v, -

2.6 THE NAVY'S ENERGY POLICY AND RESPONSIBILITY
2.6.1 Policy

In accordance with national and DOD policy, it will be the Navy's policy to
undertake the objectives outlined in Section 2.5 and to achieve the goals defined in
Section 2.2. The policies will ensuve that, 2s far as is practical, the Navy's future
capabilities, under crisis or emergency conditions, will not be jeopardized by shortages of
POL or energy in any form anywhere in the world. Also, the policies will guarantee that
the operating characteristics and needs of the Navy’s installations and facilities, weapons

29
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systemis, and weavons support systems are constructively balanced against energy require-
ments throughout thair life cycles.

2.6.2 Responsibility

Responsibility for undertaking the defined objectives are assigned to:

Chief of Nayal Operations (OPNAV-413)

3. Coordinates all the Navy's energy matters. In so doing, establishes a balanced
approach to all aspects of fleet and support operations for efficient energy
management and utilization,

b. Acts as the resource and program sponsor for specific energy programs including
the Navy’s energy reszarch and development.

¢. Monitors progress of established objectives, gives direction and assistance, where
necessary, and evolves new objectives, as required.

d. Takes necessary action on those energy objectives, within his functional responsi-
bility, including those concerned with PWRMR and energy planning.

¢. Ensures that energy objectives consider environmental protection regulations as
outlined in OPNAVINST 6240.3D.

Chief of Naval Marerial (MAT-03Z)

a. Provides program management for specific energy RDT&E initiatives to support
enzrgy objectives,

b. Implements energy conservation actions according to OPNAVINST 4100.5.

¢. Furnishes the Navy Energy Office with information and status of energy RDT&E
programs, when required.

d. Supplics. the Navy Energy Office with projected consumption data from NEUPAS
to determine potential objectives and course of action,

Naval Facilities Engincering Command

a. Acts as the technical sponsor and central contact for energy conservation ashore.

b. Takes necessary action on those cnergy objectives that are within its functional
.esponsibility.

c. Provides the Navy Energy Office with information and status on energy conserva-
tion programs and energy consumption of shore facilities on an, as required,
basis.

d. Acts as the DEIS-II program manager.

Systems Commands and Major Claimants
a. Takes necessary action on energy objectives that are within their functional
responsibility.
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3.0 THE NAVY'S ENERGY PROGRAMS

3.1 INTRODUCTION

This chapter, summarizing the Navy's major energy or energy-related programs,
clearly defines and delincates the programs and functions, if actively pursued, that can be
instrumental in effectively managing available energy resources. These programs include:

o Encrgy conservation programs.

Energy conservation research and development.
Navy incentives awards program.

Training devices (simulators).

Synthetic fuels research and development.

Energy self-sufficiency research and development.
Navy/federal agency energy demonstration projects.
Prepositional war reserve materiel petroleum requirement,
Modernizing the Navy’s POL fucilities.
Standardizing fuel.

Pollution abztement control.

Defense Energy Information System (DEIS).
Navy’s energy management and planning program.

3.2 ENERGY CONSERVATION STRATEGY
3.2.1 Base-Wide Command Energy Conservation Programs

OPNAVINST 4100.5, of 13 June 1974, directed that specific action be taken to
achieve an overall 15 percent cnergy reduction at shore activitics, as compared with
1973, or, at least, level consumption, as compared with 1975. CNO’s objective is to
attain the minimum energy consumption level possible at the operations and base-loading
level, while meeting mission requirements and remaining within environmental and eco-
nontic limitations established by the tederal government.

NAVFACINST 4100.6, of 29 March 1974, had previously initiated a coordinated
Navy-wide shore facilities energy conservation survey program to assist installation com-
manders in achieving specific encrgy conservation actions directed by CNO. Essential
guidelines have been provided for local instructions and operating procedures for cach
field activity to implement CNO’s energy conservation policies. The responsibility for




developing, implementing, and monitoring the results of a base conservation program rests
with the Commanding Officer, The DEIS-I and DEIS-II reporting system and visits of the
Navy's Inspector General help monitor the progress of energy conservation goals.

The base-wide program outlines criteria and procedures for energy conservation
involving: heating and hot water; air-conditioning and refrigeration; electricity; mainte-
nance of equipment; use of nonessential facilitics; car pooling; speed limits for govern-
ment vehicles; and maintenance of facilities.

It is noteworthy that, based on the Inspector General’s visits and actual monitoring
of consumption data, there have been significant reductions that have occurred because
of many individual Navy personnel decisions and actions. Important results have been
accomplished, especially where there has been strong management interest in energy
conservation, Although possible savings still exist, in most cases the emphasis must shift
toward capital investment to improve efficiency.

3.2.2 The Naval Facilities Sngineering Command
(NAVFAC) Energy Program

3.2.2.1 Background

Shore facilities, which include Navy, Marine Corps (active and reserve) and
government-owned contractor operated plants (GOCQs), (excluding ground support equip-
ment such as transportation vehicles), reprasent one of the Navy's primary energy
consumption arcas. This arca had a total encrgy cost of almost S400 million in FY 1975.
It is possible that expenditures will be more than $300 million in FY 1985. These high
costs accentuate the need for and importance of an effective energy engineering program
that will ensure mission support with minimum encrgy use and waste. This program,
initiated before the 1973 energy crisis, has evolved from a low priority to a major
technical effort. NAVFAC is the technical sponsor and central contact for energy
conservation ashore and is primarily responsible for the energy engineering program.

Policy and procedural guidelines to implement and continue the Navy-wide enecrgy
conservation program for shore installations, including GOCOs, is found in OPNAVINST
4100.5, of 13 June 1974,

The overall objective of this program is to maximize energy savings ashore, as
consistent with maximum fleet readiness support, through an integrated approach to
planning, designing, constructing, operating, and maintaining shore facilities. Other objec-
tives are to:

e Reduce energy use in facilities by 25 percent.

e Decrease energy requirements in new buildings by 50 percent by improving
traditional design.

¢ Eliminate natural gas use in hoilers by 1985.
o Reduce fuel oil use by 50 percent by 1985.
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Figure 3-1 depicts these objectives (base year 1973 has been adjusted). Figure 3-2 shows
projected enesgy consumption to 2000,

Although energy savings from capital investment projects of the energy engineering
program have not yet been achieved, the dollar savings fron. the shorier-lenm conserva-
tion actions, which were implemented in FY 1974, have bear  mific.nt. These actions
included energy surveys, boiler efficiency programs, reducint  -nperatures and lighting
levels, and waste recovery and use. (See Table 3-1.)

Table 3-1. NAVY'S SHORE FACILITIES ENER( ™

CONSERVATION SAVINGS
Bacrels of Oil Dotllac Value
Percent Conservation
Equivalent Saved Savings

(Over base FY 1973 (Millions) (Milions)
FY 1973 Bate Period Bxe Period Bt Period
FY 1974 11.7 42 36
FY 1975 10.6 3z 429
FY 1976 (3 quarters) 13.7 49 61.8

These savings were accrued when the historical energy usage trends, before FY 1974,
were increasing: for example, average annual electricity consumption increased 3.5 per-
cent. Furthermore, the decrease in fleet steaming hours (OPTEMPQ) in recent years has
precipitated an increased demand in utilities used for cold iron support for ships in port.

Table 3-2 shows FY 1975 energy consumption/conservation for shore facilities.

Tahle 3.2. NAVY'S SHORE FACILITIES ENERGY USE

Energy Source FY 1976 Usage FY 1976 Cosr | Peisent Conservation

Purchased electricity 94,801,127 $214,201,513 8.4
Fuel oll 55,868,014 MBTU 128,496,432 16.2
Natural gos 28,248,140 35,027,694 20.2
Peapane 845,909 3,467,629 J4.0
Coal 2,599,248 3,716,925 39.0
Purchased steam and hot water 1,083,345 3,867,542 30.1

Total 183,449,783 MBTU $388,772,735 13.7

*Percent reduction refiects FY 1976 usage and adjusted FY 1923
baseline, as reported in DEIS-II.

The large amount of total energy used on shore facilities, reflected in barrel oil
equivalents (BOE), is significant when it is compared with the overall amount of energy
consumed by the Navy. Table 3-3 shows that curtailing operations, a growing emphasis
on trainers (simulators), and using cold iron has caused an increased percentage of the
Navy’s total energy to be consumed on shore facilities.

3-3
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Table 3-3, NAVY'S TOTAL ENERGY USE

(Percant)
FY 1973 FY 1974 FY 1978 FY 1976
Ships 39 5 33 29
Alreraft 26 2?7 rY 28
Shore {acilities 33 % kb 40
Ground support equipmaent 2 2 d 3
Tots! 100 100 100 100

Source: DEISt and DEIS-II.

Although shore energy usage is being effectively managed, encrgy costs continue to
increase, particularly for natural gas and electricity. Petroleum prices are still rising, but
at a lower rate since the severe 1974 to 1975 OPEC increase. Notwithstanding the 13.7
percent reduced energy usage over FY 1973, the energy bill for utilities in FY 1976 was
212 percent of the FY 1973 cost.

Figure 3-3 shows total investment and total expected savings in the Navy’s proposed
energy engineering program. The curves at the bottom of the chart depict the yearly
investment levels of O&M, MILCON, and other areas that will support the facilities’
energy program proposed by NAVFAC over the next 10 years,

The two curves at the top of the chart show annual utilities expense with and
without the proposed program (maintaining a 15 percent conservation rate is inciyded in
both curves). Although the chart only goes to 19835, utilities savings will continue beyond
that year at a level of several hundred million dollars per year.,

Figure 34 is derived from Figure 3-3. Figure 3-4 shows the potential cumulative
energy savings in dollars, which is plotted against the cumulative investment in the energy
engineering program. A breakeven point in 1982 indicates savings escalate as energy costs
increase. Essentially, the breakeven point occurs at the estimated time when the total
dollars invested in the proposed energy engincering program will be repaid by energy
dollars saved. The energy investment and savings curves in Figure 3~ are based on an
annual expected energy cost increase of 10 percent (see Appendix C for discussion of
price projection). This level is conservative and would be higher if energy cost increases
exceed 10 percent. For instance, if energy costs grow at a rate of 15 to 20 percent, as
some experts predict, the breakeven point weuld occur in 1980.

The chalienge of meeting energy conservation goals on the Navy's shore facilities is
directly related to the various conditions under which shore facilitics operate. When
extremes of climate, available essential encrgy sources, cost of essential energy sources,
diverse mission responsibilities, and the existing condition of facilities and utility systems
are balanced against providing a safe, comfortable, and efficient personnel environment, it
is easy to sce that this program is extremely site specific. This challenge is being met by a
comprehensive program structured to satisfy mission requirements, while systematically
applying economic criteria such as payback and cost/benefit analyses to identify and
select new technology and energy altematives,
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Efforts related to shore facilities energy conservation have bLeen integrated by
NAVFAC into one encrgy engineering program to coordinate all endeavors antd objectives
under one managament. Three major program categories have been developed to logically
structure the numerous and highty diversified activities in the overall conservation effort
undertaken by NAVEAC and its six Engineering Field Divisions:

@ Energy use in existing facilities.

e Capital investment programs.

e Planning, engineening, and designing for new facilities,

A fourth program category, demonstration projects, also under NAVEFAC, is dis-
cussed in Section 3.4.2.

3.2.2.2 Energy Use in Existing Facilities

This category, of those listed above, includes the broadest range of prograza activ-
ities, However, only the more significant program activities will be examined,

The major objective in this program 2ategory is to provide cach station Commanding
Officer with facilities engineering and technical assistance by using aetivity conservation
surveys. To date, over 250 surveys have been completed and NAVFAC estimated that the
annual energy savings is $39.6 million,

The information extracted from the initial activity surveys were very useful in
developing projects suitable for the ECIP (see Scction 3.2.2.3), However, the initial
activity surveys did not touch on all possible arcas and a Phuse Il energy conservation
survey program is underway to identify, estimate, and program more complex, higher
payoff energy savings projects. So far, 25 Phase Il surveys have been completed. The
state-of-the-art in energy engineering is developing rapidly and it is probable that subse-
quent phases of the survey program will be required to facilitate the use of improved
techniques and equipment, at least through 1985,

To monitor encrgy conservation performance, the Defense Energy Information
System (DEIS) was initiated in 1974 to measure energy use and to relate current trends
to past performance. The DEIS-II report on utility energy use and cost is filed monthly
to the Defense Supply Agency (DSA) for about 400 Navy and USMC activities, DEIS-II
supplies OSD, CNO, and major claimants with accurate and timely data to use in energy
management and to appraise energy conservation performance.

Technical training, to promote effective energy management, is being provided by
NAVFAC to managers, engineers, and operators. Four courses have been <leveloped to
teach proven cnergy conscrvation techniques. The energy management course has been
attended by about 300 managers, engineers, and operators in six sessions. The design
criteria for new and existing buildings course has, so far, been provided at seven sessions.
A correspondence course in plant operation, survey efficiency in utilitics operations, is
available.
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Boiler efiiciency programs bave hezn initiated to impeave the wponiding =fficiensy of
the Nawy's shore power Geifity sysient, which use encrgy-intensive wuipsaent, In plants
using over § million Biu, consisting of some 680 beilers sf 126 mehvaties, 2 Boder
Tune-Up (BTU} progeam ha heen organized to clean emisstons and mvrove officioncy.
The program is 65 porcent complete and has achicved tnnus! S of $2.5 million. In
plants vsing under & miltion RBtu, 1500 of a total of 4000 unils have Yeen inspected and
calibrated, achieving annual suvings of 3430,000.
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In the utilities procurement arcy, thers has been an effort 10 minimize the impact of
rising fuel costs, increaseed cost of capital equizmant, and environmental Bmitations,
Rate engineers have been hived to handle the inceeased workload caused by the numerous
energy rate increase cases, Thiz effort will have a potentiai impact of mililons of dollars on

the Navy's budget.

s s o Y Y e

sp ,‘f@" «

[ e conimroscnusgin 2
A

Natural gas supply and distribution costs are being monitored (o antivipate the
effect of future gas curtailments on the Navy's activities. Contracts have been negotiated
for the direct purchase of steam from three commersial waste heat boilers. Sinee thiz will
achieve an estimated fuel savings of 340,000 barrels, several other similor coniracts are
being considered, This type of negotiated total energy service permits the phase<lown of
old equipment, decreases plant operating personnel, and red., ves zosts,

-
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DOD has proposed fuel selection untd storage criteria for Navy/USMC heating plants
and boilers to save fuel oil, minimize the impact of reduced natural gus supplies wnd
econemize on total fuel costs. These eriteria apply to modernizing or replacing existing
plants, as well as to building new plants. Measures include providing backup storage for
fuel oil facilities and alternative fuels for facilities relying solely on natural gas. In
addition, there will be conversion to coal and refuse derived fuel when it is ecanomicaliy
and 2nvironmentally feasible. Surveys of all major fuel buming insisllations are being
conducted by NAVFAC to determine coat burning capability, where, presenily, ol and/or
natural gas are the primary fuels. To date, fuel oil storage facilities at four of the Navy’s
bases, which are most vulnerable to energy supply disruption, have been improved.
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A memorandum of 24 September 1974 from the Assistant Secretary of Defense,
Installations and Logistics (ASD(I&L)) directed that feasibility studies of total or selective
(T/S) energy systems be conducted for all major new construction or rehabilitation
projects to maximize energy savings. A T/S energy system requires equipment onssite (o A
generate electricity and heat for power, heating, and/or cooling. In a “total” energy ;
plant, clectrical loads and heating/cooling loads are balunced so that waste heat, which is \
normally lost from the power generation cycle, is re-used for heating and cooling.
Therefore, an outside power supply is not required. A “sclective” energy system generates
and balances only enough waste heat to mect heating/cooling needs, and the balance of
the required electricity is purchased commercially.

o i

Of the 18 authorized studies included in the FY 1975 to FY 1977 military }
construction (MCON) programs, 11 have been completed. Today, results indicate the T/S i
energy system is not economically practical. However, in a memorandum from Assistant
Secretary of the Navy, Installations and Logistics (ASN(I&L)) to ASD(I&L), recom-
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mendations were made to shift the studies toward analyzing large complexes rather than
individuat projects in a given MCON progeam. As a result, a Nwy/ERDA Energy
Demonsiration Project it underway at the Navy's Sewells Point Caomplex, Norfolk,
Virginia to evaluate total energy efficiency and conservation. (See Sccilon 4.4.2.)

As part of the Nuavy's environmental quality program, NAVFAC is strongly emplia-
sizing energy revovery from solid waste and waste oil, Efforts include feasibility studies,
which have been completed at six of the Navy's shore facilitics, including refuse boilers
planned or in operation at 13 fucilities, and refuse recyeling surveys underway for all
riajor focilities. A lechnical guide to evaluate station solid waste pregrams hias been
published.

Finslly, technical standards and guidalines in the envivonmental quality program are
being developed for state-of-the-art applications to monitor effectiveness and to conduet
studies for Navy-wide applications,

3.2.2.3 Enscgy Conservation lavestment Program (ECIP)

Table 3-3 summarizes the program wstivities in ECIP. The major objective of the
ECIP is to modify and baprove extsting structures and systems fuvolving entray conscsvas
tion where cost/benefit gssessments recommend doing so. A program was directed by a
SECDEF PDM, in July 1974, and funding jowels are presently sot in the Five-Year
Defense Plan (FYDP). Criterin wsed {o determine eligible projects for this program
inciude:

o All projects must be to retrofit or modemize existing facilities,
Projests must have carly paybacks (within six years).

Facilities lovated overseas will be initislly excluded,

Energy and dollar savings must be documented,

Major new construction is excluded,

Major repair/modernization projeets can qualify.,

Projects that have satisfied these criterin in the F'Y 1976 and FY 1977 programs
include:

Storm windows and insulation

Thermostatic control, automatic set-back, remote monitoring
Power factor improvement

Plant economizers

Heat reclamation

Air curtains

Central heati~ - stem extensions

Piant consciais o

® O » o o o o

Lighting coi:tursions
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e Totai energy systems
« Summer load boiters
¢ Condensate return systems.

In the manzgement arca, NAVFAC acts as program sponsor . - the ECIP. Projects
avoive from cnorgy conservation surveys by NAVFAC representa.’ ¢s or from the local
faciltitics, 'The projects flow through the regular shore installation facilities planning and
program system (SIFPPS) and are given priority by " VFAC Headquarters according to
mayback, NAVFAC sponsors thie pricrity listing, defends individual project engincering to
GSD and Office of Management and Budget (OMB), and later fun.lshes testimony to
congress.

Under the sclf-amortizing projects program, CNO has initisted a change in urgent
minor construction criteria to allow competition for urgent minor funds, Activities
planning such projects can submit them without a certificate of urgency, and, if justifizd
fechnically and economieally, project action can begin much earlier, as opposed to
waiting for the normal MCON ceyele.

Family housiag conservation relies heavily on capital investment t¢ achieve positive
results. This is because the management program, by necessity, is voluntary. Presently,
rtrofit projects primarily involve insulation, storm windows, caulking, roofing, and
fighting improvements, Pacticipation of the Navy's family housing program in ERDA’'s
solar desnonstration progra: will probably produce significant encrgy savings.

Little attention has been given to e¢nergy conservation in GOCO plants, where i is
widely recognized that significant cnergy savings are availabie. Ther* have been some
atterapts by contractors to lower costs. Since DOD has determined that capital improve-
ments to GOCO plants must be supported from appropriations desiy ated for these plants
(GPN, WPN, etc.), few, if any, major retrofits have been accomplished. This is because
capial improvement funds are lacking in the NAVFAC budget.

From a net energy point of view, the cold iron project saves energy and dollars
because of the higher operating cfficiency of shore utilities, as compaved with shipboard
power geacration while in port. However, many of the high potentiul eneray conservation
projects have been rejected because (00 nasrow a persepetive was assumed, that is, only
the impact on shore facilitics encrgy usage was examincd. Total energy usage by the
entire Navy was not studied.

Competitionn with direct operationul support projects has also rastrained initiating
cnergy related cold iron projects supported by rezular MCON. NAVFAC views such
projects as having high payoff poteriial, ond strongly recommends that further considera-
tion and funding support be nrovided.

A number of construction projects are also in the planning stages for solar energy,

total and selevuve energy applications, geothermal, and new boilers. These projects are
primarily demonstration projects, which combine the Navy's and ERDA’s funding, and
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they are discussed in Scction 3.2.5 to emphasize special problems and cooperative
aspects,

To identify requirements and evaluate as soon as possible the several classes of
projects that are described, engincering suiveys and analyses are needed in the first stages
of the facilities’ planning eycie. The necessary resources (manpower and dollars) for this
effort are primarily O&MN appropriations. Resources have been included in NAVFAC’s
FY 1978 POM. towever, an apportionment deficiency still exists for FY 1977,

There are encrgy related improvements, in addition to cold iron and .verseas
projects, that are not covered in existing programs. They incinde:

e Back-up fuel storage for shore plants burning natural gas and oil.
e Conversion of shore plants from oil cr gas burniag to coal burning.
o Major new construction to consolidate and replace inefficient buildings.

These deficiencies have occurred because some projects related to energy self-sufficiency
cant, M be justified on the basis of dollar savings alone, and funding allocations have
prevent | including many worthwhile projects.

3.2.2.4 Planning, Engineering, and Designing New Facilities

The objective of this program is to integrate energy policy, stundards, and goals into
the master planning, engincering, and designing activity of NAVFAC and its Engincering
Field Divisions. The plans and specifications for military construction for Navy, Marine
Corps, OSD, Air Force, and other agencies are prepared according to NAVFAC's stan-
dads and eriteria, All energy features of each major project are theroughly analyzed,
inciuding running a computer simulation of various system alternatives. Desian engineers
incorporate energy savings features in major new construction and rehabilitation projects
where it is cconomically justified. The total construction effort that is affected runs
roughly from SG00 to S800 million annually, depending on congressional authorization
and appropriation,

Energy conservation has been incladed as a requirement in NAVFAC's master
planning function. All new plans, and revisions to existing master plans, must contain a
separate analysis of engrgy planniug considerations.

As a basis for cvaluating and weighing life-cycle cost analyses of all facilities
projects, planning factors that consider projected energy costs are continually assessed.
An on-going effort will determine and validate near-term und long-term energy and
energy-related costs. The most recent study of this subject was completed in early 1976.
Energy and commercial utility situations will be further assessed as they develop.

Specific and representative energy-related tasks in facilities planning design and
cngineering have teen completed recently. Others have just been initiated. The following
list is not all inclusive:

[,




Completed Tasks

Energy design criteria = “Technical Guidelines for Energy Conservation.”

Manual entitled “Selection, Application, and Cost Analysis of Controf Building
Automation Systems,”

“*Criteria for Solar Energy for Space Heating and Domestic Water Heating,™

“Criteria for More Economic and Better Insulated Underground Heat Distribution
Systems.”

“Encrgy Conservation in New and Rehabilitated Buildings by Computer Simula-
tion of Building Encryy Consuming Systems.”

“Energy Conservation Lighting Criterfa,” which was issued by NAVFAC,

Tesks Underway

Upgrading *“Mechanical Guide Specifications and Referenced Equipment Specifica-
tions for Better Energy Utilizations.”

“Boiler Construction Criteria—Ilmproved Design and Efficiency.”

Modcernizaticn of definitive drawings and specifications for control steam heating
plants.”

Specifications for convertible (coal-oil-gas) packaged boilers.

Update and revise shore activity muster plans to incorporate energy features,
utilities planning, and total energy concepts.

alidate and revise guidelines for economic analyses of facilities projects.

This program is on-going and needs “level of effort™ funding in NAVFAC. Rapidly
evolving technology also requires uniform guidelines for NAVFAC and facilities field
engineers,

3.2.3 The Navy’s Housing Energy Conservation

The Navy's family housing uses about 10 percent of all utilities consumed by the
entire Navy's shore facilities. These utitity costs account for about 55 percent of the total
family housing O&MN budget.

In FY 1975, the latest fuli fiscal year for which data is available, the scope of the
Navy’s housing activity, as to cost of utilities and number of units supported, was:

Total Cost Cost/Unit/ Number
(Millions) Year of Units

Navy $534 $731 73,011
Marine 10.3 $547 18,799
Total $63.7 S639 91,810

Estimated FY 1976 utility costs for the Navy’s housing were about one-third higher
than FY 1975 costs for 3,541 additional units.
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The energy portion of the Navy's heusing utility costs for FY 1975 is divided into:

Electricity 68.5 percent
Gus 13.2 percent
Fuel oil 9.3 percent
Other 9.0 percent

FY 1976 data indicates percentage increase in cost for electricity and decreased
percentage costs for gas, fuel oil, and other.

The Navy's goal for housing conservation is to achieve a minimum 13 percent

i reduction in utilities consumption over the baseline yeur of FY 1973. The guidelines for
! this program include:
! e The Navy will not impose on its housing occupants more stringent or restrictive

energy conservation measures than those imposed by the private community,

e The Navy conservation program will be entirely voluntary, except where financial
limitations make some mandatory reductions necessary.

e NAVFAC’s responsibility is to monitor the cnergy conservaticn program sad
implement energy conservation projects.

The Navy’s housing conservation programs are divided into ire2 general categorias:
personnel; technical; and management and policy.

wrr—
e ——

Personnel programs are public affairs and edueation programs that encouruge housing
occupints to participate in conservation programs, They include:

PR

e The Navy’s Family Housing Energy Conservation Handbook, wlich was publishied
by NAVFAC in March 1974, It identifizs the cole of the Conunanding Officer, y
Public Works Officer, Energy/Utilities Conservation Officer, Housing Manager, and
occupant in the energy conservation program. 1t has a handy detachable pamphiet
that is given to tenants, and contains many good encrgy conservation {ips.

e The FEA pamphlet, “Tips for Energy Saverss,” is distyibuted to all housing

i occupanis.

I o NAVFAC publishes a Jflousing Newslerrer and the first issue was devoled to
energy conservition.

o All NAVFAC activity and housing publications continue to  stress energy
conservation,

e The Navy will encourage parlicipation in community associations in energy con-
servation programs.

B s e e e

The many and varied technical programs include:

o Installing water/energy saving shower heads. NAVFAC expects that an anticipated
65 percent reduction in water, energy, and sewage costs will cause a pavback in
the procurement and installation costs in 3 to 4 months.
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e Insulating buildings by weather stripping, caulking, installing storm windows and
doors, and upgrading or installing attic and wall insulation, This effort has been
cozcentrated in the north and northeast United States.

e Testing solur encrgy use in family housing. This involves heating, cooling, and hot
water systems.

e Using utility conservation teams to make comprehensive energy conservation
surveys of activitics. These teams look for many routine  ms that contribute o
energy conservation such as repairing steam and other leaks, adjusting boilers,
closing off unused areas, and using thermostatically controiled dampers in individ-
wal rooms,

Implementing management and policy programs would require major management
and/or legislative changes in the Navy's housing program. In many cascs, these programs
tend to be antipersonnel and antimorale. They include proposed programs such as

installing meters on the Navy’s housing electrical systems and charging fair market rental
(FMR).

Rapidly escalating wtilities costs are causing funding shortfalls and the situation will
probably set worse. Because funding for family housing is a sepacate appropriation, there
are no other funds available to supplement the appropriation. Therefore, as costs of
housing utilities rise, housing maintenance funds must be used to offset the increase. This
has causcd the maintenance backlog to increase dramatically.

Under the present system, utilitics are provided to military housing occupants
without charge as part of entitled compensation. There > no incentive for the occupant
to conserve energy until he can see or is shown that the io ™ of funds caused by rising
utilities costs are affecting the maintenance of his quarters.

Thus, this situation has led to proposals to alleviate this basic problem. These
include:

¢ Dividing BAQ payments into two parts: shelter and utilities. If utilitics allotments
are exceeded, the housing occupant would pay the difference, This would require
installing meters in Navy housing, which would be a costly, and, in some
instances, o very difficult project. The clectrical systems in most housing arcas
were not designed to acconynodate meters. The probable cost for installing meters
is estimated between $60 million and S100 million. To this, of course, would be
added the cost of reading meters and the accounting system necessary to support
the project. These costs would most likely be passed onto the occupant, HUD
experience in its public housing program shows that a reduction of 20 to 30
pereent of current housing encrgy consumption is possible by installing individual
meters, with the occupants responsible for paying what they use.

¢ Charging occupants FMR, or a high percentage thercof, This hos been discussed in
various OSD-OMB proposals.

Both propoesals would require that Congress pass legislation to change the present
laws. Both proposals would transfer additional utilities costs from the government to the
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houschold occupant and, thus, decreass military fringe benefits. It is probable that such
measures will be opposed by those responsible for the Navy's morale,

3.2.4 The Navy’'s Energy Conservation
Research and Development

3.2.4.1 Shipboard Energy Conservation :
Research and Development *

Only conservation will have a near-term impact on the problems of reducing the cost
and increasing available energy sources. Consequently, it has received immediate and
continuing attention by the Navy Energy Research and Development Office.

The primary rationale of the Navy’s energy conservation research and development is
to evolve and implement new technologies or operational practices that will reduce
cnergy consumption, and to develop new propulsian and auxiliary machinezy that is more
efficient than the systems now uscd.

In keeping with the policy recommendatiuns of the Defense Energy Task Group
(DETG), the Navy Energy Rescarch and Development Office (MAT-03Z), has con-
centrated on energy conservation on ships and on shore installations. The leading DOD
agency for aircraf fuel conservation is the Air Force.

The Navy's research and development for shipboard energy conservation is to
improve the efficiency of energy use by modifying equipment, improving operating
procedures, developing hull maintenance technology to reduce frictional drag, and using
waste-heat recovery systems. New, advanced machinery concepts are being examined for
suitable application to the future fleet. .

Research Jeading to the improved efficiency of shipboard machinery components
and systems primarily involves developing more efficient ship propulsion, combined
chemical dash power, and nuclear cruise power systems, and includes investigating the
effects of corrosion, scaling, and sludging on shipboard power systems, metallurgical and
mechanical behavior of thermostructural alloys, propertics of ceramics for high tempera-
ture heat exchangers, wear control in the Mavy's mechanical equipment, and liquid metal
magnetohydrodynamic (MHD) generators.

A hull cleaning research and development effort will develop advanced techniques
for the waterborne removal of marine fouling, with particular emphasis on reducing the
labor-intesive character of current cleaning methods.

&
X A hull coating research and development effort will develop advanced antifouling
' coatings. Present laboratory developing, testing, and evaluating organometallic polymer
(OMP) paints will be continued under this task.
Major energy savings can be achieved by an optimization of shipboard machinery
- task, which would first identify energy-intensive machinery systems and operational
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procedures aboard major ship classes, and then modify equipment and procedures. Initial
estimates of potential fuel savings that could be achieved by shipboard machinery system
optimization are about 10 percent,

Conservation through operator training can be accomplished by encouraging respon-
sible operator personnel (o avoid energy-wasting practices. To promote awareness of the
impact of individual energy conservation o: ship fuel consumption, a pocket manual
entitled “Conservation of Energy Aboard Ship® was prepared, published, and distributed
to the entire fleet. This manual, which includes factual information on energy usage
patterns within the fleet and stresses the importance of responsible operator gaction in
affecting energy conservation measures, will be updated periodically.

The advanced ship components project will provide for designing, fabricating, test-
ing, evaluating, and qualifving machinery systems and components that potentially offer
reduced fuel consumption through improved efficiency buf, at the same time, not reduce
the effectiveness and mission capability of future (nonnuclear) ships and eraft.
Examples of projects to be pursued in this area include: installing stack gas analyzers on
stcam-powered ships; investigating mechanisms that contribute (o fouling of heat ex-
changess; and assessing heat exchanger requirements necessary for implementing waste
heat recovery systems.

The Navy Energy Research and Dewvelopment Office is primarily responsible for
supplying direction and policy for overall shipboard energy conservation rescarch and
development and for coordinating pertinent research and development programs being
conducted by NAVSEA and the Navy's laboratories. The Navy laboratory performing this
work is the David Taylor Naval Ship Rescarch and Development Center located at
Carderock, Marylund. Additional research is being performed by the Office of Naval
Research and the Naval Research Laboratory.

3.2.4.2 Shore Facilities Energy Conservation
Research and Development

During FY 1976, the Navy’s shore facilitics consumed energy equivalent to 36
million barrels of oil. About 50 percent of this was used for heating, ventilating, and air
conditioning (HVAC), totaling about S185 million. Although this is a 14.1 percent
reduction in total energy consumed by shore facilities (less ground support vehicles)
relative to the 1973 base year figures, total energy costs more than doubled during this
three-year period. This indicates the importance of maintaining and expanding an effec-
tive energy conservation research and development program. The cffectivencss of cnergy
conservation is reflected in the 14.1 percent reduction, which resulted in a $56 million
saving.

The objective of the shore facilities energy conservation research and development
program is to reduce the consumption and total energy cost of shore activities by
developing and implementing new technologies or using operational practices that wiil
reduce energy consumption. This will be achieved by eliminating losses incurred without
losing effectiveness, and developing new auxiliary power generation heating and cooling
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equis..aent that is more efficient. The specific objective is to reduee energy consumption
by 15 persent, compared with FY 1973.

The energy conservation concepts that NAVFAC is investigating include: evaluating
new building methods and materials using computer analysis and selected tests; assessing
totat energy systems and total energy communities for specific application of the Navy
and defining system sclection procedures; investigating potential improvements in indus-
trial power cfficiency and steam generation cycles; and evaluating infrared scanning
technique: <o assist field conservation efforts. Table 3-5 lists research and development
activitics to reduce energy usage in the Navy's shore facilities.

The Navy Energy Research and Development Office is primarily resronsible for
providing overall direction and policy in shore facilities energy conservation research and
development and for coordinating the efforts of the research and development programs
being conducted by the Navy's laboratories.

NAVFAC and the Civil Engineering Laboratory (CEL) are responsible for energy
conservation research and development programs for the Navy's shore facilities. The
Energy Program Office, located at CEL, is building an energy technology base tailored to
the Navy's needs by assimilating advances in the national energy program and by
evaluating hardware at the CEL and then transferring that wehnglogy to field activities.

3.25 The Navy's Energy Incentives Awards Program
and Energy Conservation

The federal government employees incentive awards program was established to
iraprove government operations and acknowledge the achievements of employees through
incentive awards, The awards are designed to:

e Encourage employees to improw: the efficiency and economy of government
operations,

o Acknowledge and reward employees, individually or in groups, for their sugges-
tions, inventions, superior achievements, improvements, or other personal efforts
that contribute to the efficiency and cconomy of government operations.

o Acknowledge and reward employees, individually or in groups, who perform
special acts or services in the public interest in connection with or related to their
employment,.

Policy for incentive awards in the Department of the Navy complements federal
policy. Consistent with federal policy, the Navy's incentive awards program has been
established to encourage maximum participation of its employees in improving operations
of the Department of the Navy and the government, This program provides, to individ-
uals and groups, monetary and/or honorary awards for civilian employee contributions,
which benefit the government.

The Secretary of the Navy has delegated responsibility for the overall administration
of the program to the Director of Civilian Manpower Management, and as such, he
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Table 3.5, SHORE FACILITIES ENERGY CONSERVATION
RESEARCH AND DEVELOPMENT PROGRAM ACTIVITIES

Program Activity

Description

1. Energy Conservation Handbook

2. Total Encrgy Sysiems Study

3. Lighting Systerns Expetiments

4, Improved Bullding Insulation and
Instaliation Yechniques

5. Improved Indusireisl Power and
Steam Generation Cyeles

G. Heating and Cooling Loads Computer
Simulstion

7. Intrated Detection Energy Losses

8. Absorption Air Conditioning Using
Solar Energy Sources

9, Solar!/Night Radistion Augmented
Heat Pump Analysis and Design

10, Advanced Energy Conservstion Programs

Thate have been consultations with Alr Force and Army 2n 20 ¢nergy
conssrvation handbook. A review of the outling for the handboak was
held at the National Bureau af Standards (NBS), Wathington, D.C.
Coordination is being continued on 3 products catalog that wil” 2
eventually inctuded in energy conservation handbooks {retrafit . «d
new construction),

A broad atsessment of the Navy's current total encrgy use andd future
projections of 1ot endrgy use has been published, it includes soeciils
cations for toral energy systems for Great Lakes Naval Training Center
{NTC) and Pensacola Naval Alr Reserve Facility (INARF), Guidelines {or
selacting the Navy's total energy systens are being drafted,

An Industry survey of lighting systerns hag been completed, and promising

csvaepts have been selecied. A mateeia) taquest has been submitted for
the required light senting and control equipmant, One commercial syss
tem 3nd two systems developed at CEL have been tested and the e
sultt are being analy2id.

Several wall Inzulating materisls have been 5222ted for computer anal.
yiis. Ures foemaldetiyde foam has been injected into the walls of a
house and it is being tested for uifectiveness, Test results data are
belng analyzed.

Analysis of the organie Rankine cycle using waste heat from dicsel
inging exhaust shows that it can be costetiectivly aoplied 1o diesels
electeic generation plants.

Under the sponsoship of ERDA, 3 joint federal activities effort is
underwsy 10 impiove the caoability, simplify the input, and reduce

the run-timne of the developmental wersion of the Loads and Systems
Simulation {LASS) computer progeam, The LASS program was devels
oped by tha U.S. Army CERL by combining the N8BS Load Determina.
tion (NBSLD) program and NASA’s National Energy Cost Analysis Pro.
gram (NECAPR), LASS is designed 1o simulate building thermal losds
and HVAC system pedformance and is currently availabie on the Liver-
more Berkelay Laboratory COC computer system. The NBSLO Is awsils
able a1 the Facllities Systems Office (FACSO),

The Probeye IR scannds and the AGA 750 IR yystem have been
selected for testing. Prelitninary tests indicate the Probeye IR sconner
may prove 10 be useful 2::3 econcmical The AGA 750 IR system has
heen {ound satislactory 32 & teld inspection 100l An serisl IR surwey
of Sewells Point Is expecied 10 praxduce a uselul evaluztion of aetial
techniques.

A review of the literatura oa st 8ir conditioning is about 85 per.
cant complate. A work stazamrid {or a contract 1o perform a study of
solar air conditioning haz L2en prepared,

Thare hea boen connderat @ eflort over the past 30 years by individus!s
throughout she world 1o dotign 2 syster of this type. This is presently
being pursued tyy ERDA (Office of Conservation) and the Electric Power
Research Institute. Gensraily, the systems that have been tested have
succeeded in raising the seasonal performance factar. This is a seasonal
cocefficlent of performance tarm and 8 measure of energy savings,

Studies of advanced energy conservation sysiems will focus on total/
teleczive energy applications, lovetemperature heat recovery, and rew
deveigipments in storage and power generation. Some of these techno!l.
ogies could possibly reduce the logistical burden for fuels st advanced
and remote bases.,
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¢stablishes policy, issues standards, grants exceptions, disseminates contributions to DOD
and other federal agencies, and consolidates required reports. Also, the Navy's Incentive
Awards Board has been created to assist in attaining program objectives.

There are no plans to establish a special incentive awards program for the energy
area, although energy consrvation awards have been granted via the Navy's incentive
awards program. Traditionally, special programs have not been created for individual
areas, but, rather, these arcas have received special emphasis because of the publicity
within the existing incentive awards program. There are no centrally located records that
reflect in simple format the effect or participation by government cmployees in energy
conservation, The question of creating a special program should probably be resolved
through a study to determine the costs and potential benefits of such a program.
Presently, it appears that the added administration and reporting involved in a special
program is not warranted, and the basic incentive awards program is sufficient for the
Navy's needs.

3.2,6 Training Devices (Simulators)
3.2,6.1 Aviation Training Devices

Because of advancing technology, new and more sophisticated simulators have been
developed recently that can very closely simulate aircraft flight parameters, and, conse-
quently, can contribute significantly to reducing aircraft flight hours thereby reducing
fuel expenditures and overall training costs. Maximum use of simulators is being
encouragad,

In FY 1976, the Navy simulation program resulted in POL savings of 69.3 million
gallons valued at $47.7 million. The simulator energy conservation program continues to
significantly expand as new simulators are delivered and additional training hours are
substituted for flight hours.

The Deputy Chiel of Naval Operations (Air Warfare) and the Director of the
Manpower and Training Division, in coordination with Marine Comps Headquarters, are
responsible for all the Navy's and Marine Corps’ flight training device matters. The
Aviation Training Device R2quirements Branch manages all simulator and other training
materiel programs for aviation. This office estabiishes requirements for flight training
equipment, approves training device plans and programs, and prepares the simulator
cquipment budget, which is considered by Congress.

DOD program efforts to achieve a 25 percent reduction in flying hours 2nd a
concomitant savings of energy resources, with increased use of simulators by 1981, has
been consistently supported by Congress and the Navy. However, presently funded simula-
tor programs will only give a 13.4 percent substitution rate by 1981. This projected
shortfall is because of acquisition and support funding deficiencies, training effectiveness
considerations, and manpower constraints.
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The anticipated fuel savings for the next five years are:

POL Gallons Saved
FY 1078 72,900,000
FY 1979 83,000,000
FY 1980 85,500,000
FY 1981 88,100,000 (peak)
FY 1982 84,900,000

The quality of the flying forces must continue to be the same or better than before
the use of simulators began. Although saving energy resources is important, the quality of
the flying forces has a higher priority. Saving energy resources cannot become the principal
objective of the simulator program. The primary purpose of the aviation simulator
program is to improve training by inereasing overall training effectivess. The purpose of
all flying that is considered to be “substitutable” is training and any neglect by planners
in considering this purpose as primary will ultimately have a negative impact on fleet
readiness. Additionally, if training effectiveness is not considered foremost, much of the
short-termn training obtained through simulation may have to be duplicated, in the
long-run, in tlight. Major problem areas encountered in using sitsulators in supporting the
energy savings program include: lack of user acceptance of simulators: maintenance costs;
personnel requirements; overall cost effectiveness considerations; and, in some cases, & lack
of overall energy savings effectiveness.

3.2.6.2 Ship Training Devices

Ship simulators have veen used long before the present energy crisis. They range
from large cumbersome analog systems to sophisticated modern digital computer based
systems. They are designed for specific purposes such as shipboard antisubmarine warfare
(ASW) and antiair warfare (AAW) training, pilot and navigation training, ASW tactical
training and war-gaming. Representative systems include: NEWS-WARS at Naval War
College, Newport, Rhode Island; 20A6! at the Education and Training Center, Newport,
Rhode Island; 14A2 ASW Ship Simulator at various locations: 14A6 ASW Tactical
Trainer at Nosfolk, Virginia and San Diego, Culifornia; and TACDEW AAW Trainer at
Dam Neck, New Jersey and Point Loma, California. Although these trainers and simula-
tors were not developed for energy conservation, they contribute significantly to energy
savings.

The original DETG recognized the correlation between energy conservation (as
expressed in OPTEMPO) and readiness. One DETG recommendation was that “the Joint
Chiefs of Staff should emphasize the need for energy conservation in tactical operations
and should develop a methodology to quantify the impact of fuel shortages on readi-
ness.” Today, budget restrictions have hampered fleet commanders and fuel allotments to
the fleets have been reduced. This has resulted in reduced OPTEMPO expressed in
operating days per quarter. This deficiency can be made up, in part, by using simulators.
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There is no comprehensive plan for using simulators for energy conservation. Some
fragmented cfforts at the flect and type commander levels have been, at least, partially ;
successful in attempting to fill the training and readiness gap ¢aused by the reduced
underway time available, However, before any effective plan can be developed, it will be
necessary to answer certain questions:

a. What OFTEMPO is necessary to obtain optimum readiness? Acceptable readiness?
(These will require defining readiness in some measurable terms.)

b. What is the energy intensiveness of the various types of intraship and intership )
txarcises conducted by the Navy's units? :

¢. What portion of the Navy's ship training could be conducted on simulators
without reducing readiness? What are the energy savings and cost tradeoffs of
using simulators? i

3.3 SYNTHETIC FUELS STRATEGY

3.3.1 Synthetic Fuels Research and Development

ERDA is providing the primary impetus for developing a synthetic fuels industry. In
evolving this industry, based on the nation’s natural resources of shale, coal, and tar
sinds, many programs have been initiated that could be commercially acceptable, Since
i commercialization is a major goal of the national synthetic fuels program, DOD and the
Navy's support of long-range demonstration and production planning programs should
prove to be directly beneficial to the Navy.

The major objective of the Navy’s synthetic fuels research and development program
is 10 test and evajuate refined fucis from oil shale, tar sunds, and coul and test modified
machinery to prepare vor the eventual use of commercial synthetic fuels.

The Navy Energy Research and Development Office has been assigned DOD respon-
sibility for providing overall direction and policy for the synthetic fuels research and
development program and for coordinating the efforts of research uand development
programs being conducted in each of the Navy’s SYSCOMs and by the Navy’s laboratories.
Each Navy SYSCOM (NAVAIR, NAVFAC, and NAVSEA) is responsible for structuring 4
research and development programs in response to guidelines providad by MAT 03Z. The
Department of the Navy is presently developing a long-range plan for procuring test !
quantities of synthetic fuel; in coordination with the DOD, Air Force, Army, and ERDA. 1

——aae W
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Producing additional military fuels (JP-4, JP-5/Jet-A, DFM/DF-2) from oil shale ) }-’
derived crude is the primary reason for testing synthetic fucls. The SYSCOMs will conduct ‘
the small-scale and full-scale tests and operational trials to evaluate synthetic fuels that L
would be compatible with existing hardware systems. They include:

¢ Aircraft fuel characterization analysis
e Synthetic fuels laboratory testing
o Small-scale aircraft engine testing
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Full-scale aireraft engine testing

Small-scale tests for utility boilers

Full-seale tests for utility boilers

Small-scale tests for ships

Full-seale land-based tests of synthetic fuels for ships
Sea-going flight tests of synthetic fuels

Endurance testing of synthetic utility fuels

Sea trials of synthetiz-fuels for Mavy ships.

3.4 ENERGY SELF.SUFFICIENCY STRATEGY
3.4.1 Energy Salf-Sufficiency Research and Development

Developing and applying energy sclfssufficiency technology within the Navy's re-
search and development establishment will decrease dependense on foreign petroleum
supplies, especially at remote location:z where transport costs are higher and where supply
lines are more susceptible to interruption. Throughout this effort, there will be an
attempt to coordinate with the Army and Air Force and to closely monitor on-going
rescarch and development ¢fforts in the civilian seetor, particularly in ERDA,

The objective of thiz strategy is to demonstrate technical feasibility und to collect
cost and performance data for equipment, which will help reduce dependence on
conventional energy supplies.

Solar, wind, geothermal, advanced energy conversion, and solid- and liquid-waste
recovery technologies will be evaluated., The objective in assessing solar technology will be
10 test equipment that may become avuilable to the Navy. Using cential solar-electric
plants could displace significant quantities of purchased fuel and electric power at the
Navy's facilities, However, the economics of solar-clectric power generation is currently
estimated by ERDA to be competitive only with conventional systems having capacities
between 10 and 500 megawatts, which is well above the demand at most of the Navy's
bases.

A substantial number of the Navy’s shore facilities have average wind speeds that are
sufficiently high for wind generators to produce electrical power. This would be cost
competitive with conventional power plants. Although the economic payback periods are
typically 10 to 20 years, wind generators could supply 10 percent of the required total
shore facility energy demand. Wind generators are becoming available through ERDA-
sponsored programs and through commercial development.

A limited number of the Navy's bases are located near known geothermal resource
areas (KGRA). Geothermal steamn or hot water may generate electrical power at low cost,
while simultancously heating buildings. Geothermal energy, when available, supplies a
stable power source. National research and development emphasizes designing systems
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that can withstand the corrosive clements found in most geothermal heat sources. An
assessment of geothermal resource development technivues Is belng conducted by the
Naval Weapons Center at China Lake, California. .

Solid-waste recovery systems and burning solid refuse-derived fuel (RDF) in conven-
tional boilers are options available to the Navy to reduce consumption of fassil fuels at
its shore facilities, An analysis of packaged heat recovery incinerators indicates that
payback periods of less than 10 years can be expected, including operating costs, capital
investaient, and allowing decreased disposal cost. Combined liquid- and solid-waste pro-
cesses under investigation at CEL ¢an make a signifieant contribution to the energy
seif-sufficiency of the Navy's bases. These closed-cyele processes would be applicable
where uair pollution control for conventional incineration is prohibitive. The Navy has one
solid-waste fueled plant in operation in Norfolk, Virginia and anothier is nearing comple-
tion. The steam generated is used aboard berthed ships. Studies have been initiated to
investigate using refuse as a fuel for other Navy installations.

The Navy Energy Research and Development Office is primarily responsible for overall
direction and coordination of the NAVFAC effort in encrgy self-sufficiency research and
development, The Navy Energy Program Office at CEL, in Port Hueneme. California, will
head the research und development by conducting research at CEL and then transferring
the technology to other facilities. The Navy Energy Rescarch and Development Plan gives
a detailed update of the status of self-sufficiency research and development projects that
includes planned funding. NAVFAC energy sell-sufficiency rasearch and development
includes: .

Applying solar heating conecepts

Solar ndvanced energy utilization tast bed (AEUTRB)
Solar collector and thermal storage

Photovoltaic equipment for advanced bases

Central solar-glectric power generation

Solar desalination applications

5- 10 10-kw wind generators

Small-scale vertical axis wind machine

Site selection for 100 to 1500 kw wind generators
Handbook—wind power generators

Devceloping known geothermal resource aréas (KGRA)

e Open-cycle solar electric-turbine generator
Low-temperature heat-recovery power system
Advanced power generators for advanced bzses

Packaged heat-recovery incinerators
Analyzing combined solid- and liquid-waste processes
Refuse-derived fuel (RDF) processes.
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3.4.2 Navy and Federal Agency Energy |
K Dermonstration Projects |

A Memorandum of Understanding between ERDA and DOD is being prepared as a :
basis to coopentte in national energy =nd encrgy-related projects. The purpose of the 4
memorandum is to define the rationale for a cooperative effort betwean ERDA and DOD '
involving nonnuclear energy sources, and to delineate the policies and procedures for
effecting DOD collaboration in the ERDA research and development program. DOD, as o
the single largest federal agency user of energy, has a vital interest in the results of !
ERDA’s energy research and development, including programs involving fuel conservation, i
developing domestic synthetie fuels, and renewable energy sources. There i3 also DOD
interest in certain FEA programs.

At the NAVFAC level, there is particular interest in cooperative programs on
conservation technologics, solar heating and cooling, geothermal energy, 2nd direct coal 11
utilization. !

oy 3

The Navy and ERDA have agreed to carry out a major study of energy use and
energy conservation at the Sewells Point Naval Complex, Norfolk, Virginia. Activities will
include NAVSTA, NAS, NSC, AFSC, family housing areas, PWC, and all facilities in the
area. The study will relate energy uses 1o energy sources and distribution and identify more
efficient methods of generating, converting, and distributing energy. Altemative methods
will be compared on the basis of relative economy and payvbaek. The study will result in
recommendations for near-term fixes and longer-term research and development demon-
strations. .

Y VL. TP

As part of a program to develop fluidized-bed combustion techniques in industrial .
utilities applications, ERDA is jointly sponsoring several demonstration projects with
major manufacturers in the boiler industry. The fuidized-bed boiler, a more 2ffieient
boiler unit, ean bum low-grade fuels with minimum stain emissions. The Navy i3 .
interested in using high-sulfur coal that is more readily available and less costly. NAVFAC v
is working with ERDA and industry to develop a demonstration project at the Public
Works Center, Great Lakes, Illinois. The project would require roughly five years for
planning, davelopment, constructing, and testing. The results eventually would have wide
application at several of the Navy's large plants, other industrial activities in DOD, and
the private sector.

After the Solar Heating and Demonstration Act was passed, DOD and ERDA
decided to cooperate in a project to outfit 50 lamily housing units with solar collectors
for environmental heating and domestic hot water. Although the Navy is responsible for
16 of these units, it is the control procurement agent for all the Services. The 16 units
are:

C

e Retrofit
~ New London, Connecticut
— Twenty-Nine Palms, California

w2
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o New Construction
= Charlestan, South-Carolina
= New Orleans, Louisiana
= San Diego, California

L7 I S

Several other specific projects have been initinted. At the Naval Ammiunition Depot,
Hawthorne, Nevada, a duplex house has been outfitted with solar collectors for heating
and they are being tested and evaluated, At Cecil Field, the FY 1975 military construction
project for a new dental clinic includes solar collectors and storage for domestic hot
water, The Navy's share of additional housing units in the ERDA approved budget is:

FY 1977 = 320 units (heating and hot water)
FY 1978 = 130 units (heating and cooling)
FY 1979 = 200 units (heating and cooling).

Reeently, NAVEAC published a solar design handbook for shore facilities to provide
engincers working at tha installation level with technical guidelines for additional projects.
Solar collectors for hot water, heating, and air conditioning arce now being considered for
FY 1977 MCON at the Navy Regional Medical Clini= in Orlando, Florida, and the Naval
Weapons Center, China Lake, California. Two other FY 1977 MCON programs include
solar and/or hot water at Naval Magazine Lualualei, Hawaii and Naval Submarine Training
Center, New London, Connecticut.

NAVFAC is evaluating the feastbility of a joint Navy/ERDA geothermal energy
power plant at NAVSTA, Adak, Alaska. Several potential contractors have expressed an
interest in eonstrueting a plant and providing eleetricity to the Navy il the heat source
can be proven. USGS is performing geological investigations to determine the highest
potential areus and field magnitude. ERDA is also condueting drilling operations at NWS,
China Luke to identify hot rock formations.

Demonstration: projects are generally funded by ERDA or Navy research and devel-
opment sources. Work is done by contractors or consultants, depending on the nature of
the product ard stage of development. NAVFAC administers and coordinates this overall
elfort.

3.5 ENERGY DISTRIBUTION AND ALLOCATION

3.5.1 Fuel Management System and Prepositioned
War Resurve Materiel Requirements
(PWRMR) for Bulk POL Products

The systems that supply bulk pet‘roleum products to the Navy and Marine Corps
include:

a. Underway replenishment system, which supplies ship and aircraft bulk fuels to
the fleet. This is composed of USN oilers and Military Sealift Command (MSC)
TAO fleet support oilers. These ships are all under fleet command.
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‘ b. DOD terminal system, which supplies wartime stocks to satisfy PWRMR and .
E \ peacetime operating stocks. Although the tenminals are under varied control, the 1
product is normally owned by the Defense Fuet Supply Center.
¢ At-sea trapsportation system, which transfers POL from commercial production i
facilities to designated storage sites.
d. Transportaticn system, which supplies CONUS terminals and bases, i
2. Fuel management system. which procures bulk petroleum produets and muanages 4
the above zomponcents.
{
The worldwide DOD fuel management system, including procurement, has been

assigned to the DFSC of the Defensa Supply Ageney (DSA). The MSC furnishes the
TAOs, which are under fleet command, in the same manner as the USN AOs. The MSC
also functions as (e waterborne fuel transportation agent.

The PWRMR program, terminal system, management system, and other facets of the
Navy's distribution and allocation stratzgy are described in Section 4.0,

3.5.2 Modernizing the Navy's POL
Facilities

, In April 1975, ASDU&L) released a memorandura emphasizing the need for sus-

{ tained programs by DOD components to schedule the repair and muintenance of world-

- wide bulk petrolewn storuge facilities to assure military readiness. Specifically, ASD(I&L)

‘ direeted that a review of deficiencies und operating support requirements be initiated, and
that corrective action programs be submitted through the POM process. The Navy
Petroleum Office (NAVPETOFF) developed a POM package for.all Navy storage, pur-
suant to this objective, and initiated a POM 78 Issue Paper concerning the needs of
NAVSUP activities. The NAVPETOFF paper listed all known deficiencies and itemized

! NAVSUP activities by project, location, and type of funding required. Detailed require-
ments of fucilities under the cognizance of fleet, force, and area commanders are under
their respective purviews. The POM 78 Issue Paper, submitted by NAVSUP, poses several
alternatives for modernizing the Navy's POL and the cost of each alternative, This
comprehensive paper cites deficiencies in pollution abatement and control facilities ut
bulk POL terminals. Preparing and revising projects by field activities is being pursued in
conjunction with the programming effort.

] The modernization program will probably achieve maximum military readiness of
POL distribution facilitics, including increased operational efficiency and reduced likeli-
kood of major oil spills. A growing emphasis on POL facilities has been expressed at the
OSD level because of the national energy crisis and the probable need for energy
independence following the Arab oil embargo. Lack of funds. for major maintenance of
the terminals has restricted the full capability to perform at a time when energy needs
are critical.

\ The Navy Supply Systems Command is responsible for constructing, maintaining,
and operating the Navy’s bulk petroleum terminal facilities in CONUS and Hawaii.

3-29 '

RIS TR - S < e AR R




CINCPACFLT, CINCLANTFLT. and CINCUSNAVEUR are responsible for facilities in {
their respective areas, NAVPETOFF supplies technical assistance to NAVSUP and the j
CINC’s with regard to facility construction, nwtintenance, and operation. It also furnishes ‘
technical advice and assistance concerning fuel and lubricant quality control and coordi-

nates worldwide Navy POL c.onsumptior requirements and reserve stoek levels assigned to
CONUS bulk terminals.

The Navy's policy is to maintain POL facilities in full operational condition at all )
times to maximize military readiness, modernize facilities, where applicable, maximize
responsiveness to flect operational needs, and minimiz- tisks of environmental pollution.
The Navy stores about 46 million barreis of bulk fuel ut despwater terminals around the
world, Of this toial, NAVSUP is responsible for operating and maintaining nine major
terminals with a capaeity of 21 million barrels. The NAVSUP portion of the worldwide
terminal system costs S10 million to operate annually and has 2 maintenance backlog of
$38 million. The modernization and pollution abatement project backlog stands at 8§77
million. About 50 percent of the total capacity is located on U.S. soil, and there is a
major emphusis in modernizing U.S. bulk terminals.

i o

The full storage capacity at several locations cannot be used because of required
tank repairs. Some piers cannot be used for fueling the Navy's ships in heavy weather
because of structural deterioration. For example, fuel piers at Point Molate, California,
and Manchester, Washington, require extensive repairs estimated at S10 million. Using the
Poirt Molate pier is restricted to barge loadings except in an emergency. The Manchester
pier cannot be used in a high wind by the two AOE's homeported in the area. The
Navy’s largest fuel facility at Pearl darbor has about a l-million barrel fue! storage
capacity in the strategic Red Hill eomplex, which is not useable because of leaking tanks.
The fleet conversion from black ail to clean fuel has created a need for greater storage
ashore. Old tankage cannot be convertcd to elean product storage without expensive
modifications.

atuiatat

Presently, program strategy involves rehabilitating existing POL storage facilities, ;
within pructical budget limitations, und evaluating future usefulness of those facilities.
The rehabilitation program is neeessary to achieve full readiness of the Navy's operating
forces. The implications of strategic positioning in marginally reliable foreign locations
must be considered when constructing additional capacity or in determining which
facilities receive priority for repair or replacement. Emergency funding of critical items in
the repair program may be required in some instances. *

The POM 78 Issue Paper describes four alternatives for modernizing POL facilities:
a. Continue sratus quo (with 4 percent per year of capacity going out of service).
b. Repair by complete replacement.

¢. Obtain increased funding for POL facility rehabiiitation 1o extend useful life of
existing tankage.
6. Lease required storage space as capacity disappears.

A status ~uo program would allow facilities to deteriorate further. A level funded
construction program to replace facilities will take 25 years and cost over S440 million
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(1976 dollars). A five-year rehabilitation plan will extend the useful life, but not replace
existing focilities, and will cost $50.9 million. Leasing facilities, to cover required capacity !
going out of service, will cost $715.0 million over a 25-year period (FY 1976 Jollars).
Thus, the preferred alternative is to rehabilitate existing storage Tacilities.

The preferred alternative would facrease in-house maintenance capability, gradually
reduce the maintenance backlog over the next five years, and add some storage. After
five years, NAVSUP storage will be in good condition and will require minimum
maintenance for the next 20 years. Additional storage will be considered after receiving
further guidelines from OSD levels. The MCON funding includes S14.3 million for ;
rehabilitating Red Hill POL terminal in Hawail and 85.1 million for replacing the i
Manchester {uel pier in Puget Sound. These two locations are the most eritical areas to
rehabilitate in FY 1978.

el rary

.

POL facilitics on foreign soil are also deteriorating rapidly. If the deterioration of
vital strategic petroleum storage facilities continues, a reduction in military readiness to
support remote forces will occur, “vhieh will have a potentially severe impact in a erisis.

- ———
-

The decision to modernize overseus POL facilities is complicated by the reality that '
host nations, at some future date, may not elect to support U.S. installations. Therefore, 1
the investment risk is often high, and, consequently, other compating cdnstruction ;
projects generally take precedence in the budget raview process. T

3.5.3 Standardizing Fuel

The ASDU&L) established the DOD fuel standardization policy through DOD
Directive 414043, of 5 December 19725, The directive preseribes greater flexibility in
procuring and using fuels by the U.S. military. Also, the directive ealls for a reduction in
the number of fuels in the military logistics system.

-
-
P

Standardizing readily available commercial products, pursuant to the DOD Ditective,
will probably reduce procurement problems and expenses in the future, while increasing
flexibility through the use of available local produets when military specification products
are not available. The fuels distribution system will also be simplified. Standardizing
within the Navy has yielded benefits: JP-5 can be substituted for JP-4 and diesel fuel,
thus reducing the cost of storage facilities and the number of products for which b
handling facilities must be constructed.

The SYSCOMs design and procure weapons systems and equipment, and, therefore, ;-
must conform with applicable DOD disectives. NAVPETOFF must, therefore, coordinate
all fuel specification changes with the SYSCQMs, with particular 2mphasis on the impact
of changes on logistics and support systems.

In conforming with the DOD fuel standardization policy, the Navy is pursuing l
conversion of all mobile forces to JP-3 and DFM. Also, u single Jeandard residual fuel is

being evaluated for shoreside utilities. Conforming with this policy also affects research
and Jdevelopment and weapons procurement programs. The Navy is coordinating al! new 4
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fuel requirements and policy with other DOD eomponents and with the North Atlantie !

Treaty Organization (NATO) allics to achieve maximum standardization and substituta. : =
bility. Operating fleet units requiring other than JP-3 or DFM are Lemng replaced by units ;
that would use these fuels. Al fleet units were scheduled to be converted or decommis-
sioned by July 1976.

The NATO nations have been striving, since the early 1930s, to convert to standard.
ized fuels to facilitate logisties support in case of an emergency. Benefits of this program i
were demonstrated, i part, during the Arub oil embargo. However, not all NATO nations
have a plan for near-term conversion to standurdized fuels. Although British and West
German (FDR) navies have essentially eonverted to DFM, Freneh and Italian navies have
not. Smaller NATO nations do not have a conversion schedule bLecause they lack ‘
resources Or because of other economic limitations.

The staadardized fuels program has not produeed significant unit price reductions 1o
DOD, 2s compared with normal bulk commercial fuel prices. In some cases, continuing 10
use non-standard {uels may cause significant budget penalties. The Navy's prineipal
aircraft fuel, JP-5, is a specialized military fuel for which there is no commercial demand, :
Commercial aviation fuels are not safe for shipboard operations; consequently, the Navy
has almost no flexibility in using commercial aireraft fuels for muajor critical Navy

operations. Also, the limited demand for JP-3 Tuel generally produees higher unit cost, g
Regional emission standards vary within the United States and for the Navy's foreign s
installations, The wide range of regional amission standards complicates single boiler fuel ! 1

use for the Navy's shoreside utilities. These fuels are purchased to comply with loeal
standards (not only state, but sometimes county or other local standards may be
involved). To standardize a3 sungle fuel 10 comply with the most stringent emission
standards would not be practical, Therefore, the Navy will continue to purchase utility
boiler fuels on a regional basis for the near future.

The Navy's logistics systems partially support U.S. Air Foree lacilities. Handling and
storing standurdized Air Force jet fuels (JP-4 and JP-8) must be separated from shipboard
fuels for safety reasons.

-

3.5.4 Pollution Abatement Control

The National Environmental Policy Act (NEPA) was so sigmficant that it stalled the i
Alaska pipeline project for several years. Basically, NEPA requires that every federal
action (including development of overall federal plans) be assessed to determine environ-
mental effects. If these assessments show “significant effect on the human environment,” }
or are, in any way, environmentally controversial, an environmental impact statement ‘
must be¢ written and made public.

OPNAVINST 6240.3D, of 24 April 1975, is the “Environmental Production Man- i
ual” establishing the Navy's policy for complying with all federal, state, and local .
environmental protection laws and regulations. )
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The Navy's objective is to promote positive and full cooperative endorsement of all
environmental regulations and to further institute an active program for environmental
quality awareness for all Navy personnel. The instruction includes (partial listing):
environmental impact statements: water poilution abatement ashore; air pollution abate-
ments oil and hazardous substances; shipboard wastes: noise abatement: solid waste
disposal aund resource recovery: occan dutnping and dredging: conservation measures (soil
and water management); protection of historic propertics: the SECNAV environmental
protection annual awards program: snd the SECDEF Nutural Resources Conservation
Award, The instruction also establishes a Navy Environmental Protection Support Service
(NEPSS) within  NAVMAT 1o assist all ships, aircraft, and shore installations in

keeping informed of the latest legal policies and the Navy's position on environmental
actions.

The Environmental Protection Manual delineates the responsibilities of CNO, CNM,
several other central Navy authorities, major claimants, subordinate commands, and
general Naval personnel. Majar responsibilities inelude:

a. The Deputy Chief of Naval Operations (Logisties) essentizlly establishes poliey,
direets, coordinates, und monitors the Navy's environmental protection program.
OPNAV also effectively coordinates with ASDUEL) and with non-DOD agencies
involved in environmental quality matters.

b. The Chiel of Naval Material identifies and evaluates, on ¥ continuing basis, Naval
systems and equipment affecting environmental quality, validates all material-
related facility projects and corrects anvironmantal deficiencies. performs research
to define and study environmental polintion problems, and coordinutes such
research actions with the Navy’s commands, other DOD components, and federul
agencigs. NAVMAT also eentrally manages logistics requirements and assures that
the budget and FYDP wili adequately provide fer the environmental protection
program.

¢. Major cliimants sre principally responsible for adeguate enviropmental quality
and natural resources management proprams. Major claimants and subordinate
communds identify and maintain information concerning all aspects of their
operations that significantly effect envirormental quality, and determine the
feasibility of taking any necessary actions (o improve eavironmental quality.
Major claimants also supply budget estimates for environmentul protection. A
focal point for environmental matters is established in each major claimant, and
each coordinaies all internal Navy actions und programs within cach area of
responsibility.

NAVFAC, as directed by CNM, collates the Navy’s air, water, solid waste, noise,
pesticide, and radiation pollution deficiencies and plans and coordinates the corrective
measures. Requirements which have been submitted by major claimants are eventually
dirccted to CNO through CNM. These reported deficiencies are incorporated in the Navy
Pollution Control Report (OMB Report). NAVFAC also establishes criteria for assigning
priorities for corrections or projects listed in the OMB Report.
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NAVFAC hzs proposed (NAVFACNOTE 6240, 28 January 1976) to initiate surveys

. ol selected Navy petroleum handling facilities, The primary objective will be to identify
] typical spill prevention control and countermeasures (SPCC) and water pollution defici-
. encies originating from the design, construstion, operation, and maintenance of petroleum

’ facilities, and validate SPCC projects for pollution abatement funding. Previous studies
. conducted at sclected petroleum (acilities produced guidelines for all facilities to comply %
with EPA and Coast Guard regulations.

3.5.5 Defense Energy Information System (DEIS)

During the Arb oil embargo of 1973-74, DOD determined that timely and accurate i
energy inventories and consumption information was restricted entirely to bulk fuel
terminal operations. The exigencies of the situation required Jefinitive information from
all levels regarding individual basejunitfactivity energy inventories and consumption. In
response to this energy wnformation requirement, the DEIS was developed.

Objsetives of the DEIS are to:

a. Supply energy consumption data for planning and budget review,
b. Provide inventory status to assist in distributionfredistribution planning.

¢. Furnish energy consumption data to monitor progress of the energy conservation
program.

Development of the DEIS program was led by ASD(I&L) and DSA, with each of the
services participating. DFSC maintains and updates DEIS-L for shipboard and aircraft
energy consumption, and DEISSI for military installations and shore facilities. \

NAVPETOFF monitors the f{inal DEIS-1 report to ensure that the Navy's data is
accurate and complete and also supplies special summary reports for CNO, All major
claimants must fill out and submit DEIS-I report forms monthly, DFSC receives these g
reports and puts them into the DEIS-1 automated data bank. The computerized system L‘*
then generates motthly compilations of the use of the various standard fuel types by i
cach of the services. The program categorizes data according to several breakdowns and i
summarizes overall fuel use.

NAVFAC is the program coordinator for DEIS-II. It provides quality control,

i
activity guidalines, and analysis of' the data to CNO. DEIS-II also provides a monthly i1
report of facility energy consumption to mjor claimants, enabling facility managers to be |
aware of energy costs on a timely basis. },“

3.5.6 POL Training

The Navy uses about 60 million barrels of fuel per year. This includes POL for
almost 500 ships, over 5,000 aircraft, and all the Navy’s shore facilities. This consump-
tion is substantially less than the 1i0 million barrels consumed in 1970. These products )
are stored, transferred, and used at practically every Naval facility, both ashore and
afloat. The fivefold increase in POL prices in the past few years has caused annual
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restrictions on ship operating days and aircraft fiying hours. “This has led to an cnergy
conservation progrum, afloat wnd ashore, t0 ensure the maximuwm return for the fuel
expended, Simultancously, national environmental awareness has produced operational
restrictions and increased budget commitments to antipollution efforts.

POL training requirements cover severl areas. Personnel must be trained in opera-
tional and quality assurance procedures and techniques for handling ship propulsion and
aviation fuels, This includes personnel on shore terminals and bases, airfields, and on
virtually all of the Navy's ships. A few years ago, the only nced for afloat POL-trained
personnel for aviation fuels was on carriers. The growing use snd capability of rotary
wing aireralt throughout the fNleet has drastically increased the number of mini JP-5 fuel
systems afloat. For example, in the Surface Foree Pacific Fleet, 115 ships have JP-5
capabilities. The training program must be able to supply qualified persannel, officers,
and enlisted men, for the following areas:

Aireraft Ship Fuels
Fuel terminals X X
Air bases X
Ship bases X X
Ships (with JP-3) X X
Ships (without JP-5) X
Afloat stalfs X X

The fuckrelated activities of the Navy have gained publicity, as well as interest from
GAO, Navy Audit Service inspections, and Congress. In turn, fleet commanders have
shown a growing and more active interest in the POL training program. CINCPACEFLT
conducted an informal survey of the POL training facilities under its cognizance and
concluded that:

e POL training is not fully responsive to PACFLT's operational effectiveness.

e POL training is under the auspices of three PACFLT type commanders. This has
caused a fragmented approach, involving duplication of effort in some areus,
and/or no training in other areas.

o COMNAVSURFPAC Petroleum School's curricula must be revised.

e Control of the COMNAVSURFPAC Petroleum School should be transferred to a
training-oriented command to achieve maximum mission effectiveness,

Although it is not expiicit in these conclusions. the fleet commanders and
NAVPETOFF feel that POL training must be more centrally directed to ensure effective
coordination of Navy-wide POL trainina needs. Thus, CINCPACFLT is centralizing Pacific
POL training (except the mobile aviation fuel team) under COMTRAPAC,

CINCLANTFLT is reviewing the possibility of consolidating the Atlantic Fleet POL
training, presently at Little Creek and Fort Lec, into one school at Little Creck.
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Beeause of the present situation, action should be initiated to prapare and fmple-
ment a Navy-wide POL training plan. As a first step, the Deputy Chief of Naval
Opemations (Logistics) has requested that tie Director, Naval Education and Training,
review existing POL training courses used to train tha Navy's personnel to:

2. ldentify all resources devoted to POL training.
b. Examine existing enrricula to consolidate and standardize.
¢. Choose 1 course curriculnm manager to maintain a standard “core curriculum,”

d. Designate a single office to review POL curricula so that they are technically
accurate and currerny,

. Analyze the projected requirements, in conjunction with user commands, for POL
trained personnel and recommend improvements invoiving the quality of training
and the efficiency of using programmed resources.

Implementing this review will be an important first step in establishing a feasible
POL training plan within the framework of and as an important component of an
overall, comprehensive Navy Energy Plan,

3.6 ENERGY MANAGEMENT AND PLANNING STRATEGY
3.6.1 The Navy's Overall Energy Management and Planning

Almost three years ago, DETG acknowledged that energy-related responsibilities
within DOD were fragmented and diffusad. A functional energy organization chart at that
time showed one office concerned with energy for operationai readiness, another con-
cerned with budgeting, and still another concerned with supply conservation. As stated in
DETG’s report, “almost every ¢lement in DOD performs a job that relates in some way
to energy, but most people are concerned with energy as only a part ol a larger function,
and z2ach views energy from a different perspective.” Energy orzanization and manage-
ment problems were equally severe in the Navy.

Since availability of energy has become a problem, the Navy has made major advances
in alleviating energy organizational and management shortcomings. The fragmented ap-
proach to encrgy management was recognized and a more centralized approach has been
adopted. A Navy Energy Office and a CNO Energy Action Group, duscribed in Appendix
D, have been created as a visibie and accessible focal point for energy matters. And most
important, a process for the Navy’s energy planning has been initiated to establish the
basic direction of the Navy's future efforts and operations in the energy field. A
continuing cffort to improve coordination of energy matters within the DOD and with
other federal ageries assures that duplication is minimized and common goals can be
jointly pursued, whenever appropriate.

Y'Report of the Defense Energy Task Group,” 15 November 1973, pp 1-8.
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Through DEIS I and 11, a total energy information data base is being developed that
will help plan decisions in the energy area and also permit measures to be taken to
indicate whether the Navy is succeeding in achieving its energy goals.

In looking ahead and trying to determine the most critical elements that will affect
] the Navy's future energy posture, other than the significant roles of management and
planaing, time stands out, Generally, the Navy's procedures, organizational structures, and
planning processes operate within annual budgets and the FYDPs. Planning and managing
eaergy-related activities must span decades it optimum results are to be achieved, For
example, major shore station conversions from natural gas to ¢oal would take a decade
and federal legislation calls for 10-year conservation plans 1o be submitted by federal
agencies. The Navy's ship design policy extends into the 1990s. The Navy will have to
\ deal with institutional and life style changes caused by limitations imposed by available
energy resources and environmental standards. These needs demand a planning process
that fully considers the long lead-times involved.

3.6.2 The Navy Eiwrgy Research and Development Plan

The Navy Energy and Natural Resources Research and Development Office was
informally organiz=2 in July 1973 and formally chartered on 19 February 1974 under
the direction of the Chiel of Naval Muaterial, A Navy rescarch and development plan hias
been developed to define a course of action and provide a taol whereby the Director of
the Navy Energy Rescareh and chlopment Office may effectively carry out his assigned
responsibilities. The plan gives the Navy a structured approach to energy rescarch and
development that responds to the Navy's encrgy requirements, and, at the same tine,
complements and becomes an integral part of the national and DOD energy programs.

Before the organization of the Navy Energy Rescarch and Development Office in
February 1974, a number of rescarch and development efforts were initiated. These
included: developing a comprehensive energy data base: analyzing the Navy's energy
consumption for FY 1973 through FY 1975: examining all collected data o determine
the impact an energy crisis would have on the Navy's operations; selecting key research
and development goals, strategies, and objectives; and evolving detailed program plans.
These efforts produced the Navy Energy Research and Development Program Plan,
initially published in November 1975 and updated in November 1976.

Key strategies for the Navy's energy research and developme. . pregram have been
selected and include: energy conservation; synthetic fuels; and energy self-sufficiency.

Energy conservation strategy involves climinating wasteful energy use, developing
more cfficient propulsion designs and power generation, and improving basic energy
systems so that they will us2 less energy.

The synthetic fuels effort involves initiating laboratory and testing projects to ensure

that fuels derived from oil shale, tar sands, and coal are compatible with the Navy's
equipment.
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Energy self-sufficiency strategy involves developing local renewable energy such a3
solar, wind, geothermal, and waste energy sources at remote and domestic bases, and
where possible, replacing liquid hydrozarbon fuels at domestic basas with more abundant
fuels such as eoal.

The Navy Energy Research and Davelopment Office uses contractual and in-house
techrical support to publish a weekly situation report (SITREP), an annual energy fact
book, an annual update of the Navy Energy Research and Development trogram Plan, a
semi-annual report of energy research and development progress, and technical reviews,
evaluations, and reports, as required.

NEUPAS continually updates a eomputer-assisted tubulation and aralysis of the
Navy’s energy usage, including ship, air, and shore operations. The study e project the
Navy's energy requirements to FY 2000 and can also projeet energy needs for specific
task force structures, when appropriate.

The Director of the Navy Energy Research and Develosment Office manages and =
supervises the Navy's energy research and development program. The Direetor reviews all
the Navy's programms that involve: evolving energy technology or applications for assessing
the feasibility of achieving program goals: validity of the technical approach: adequacy of [ 5
management and funding, feasibility of propesed schedules, and the progress and future
prospects of the program.

Detailed planning milestones, approved by the Director of Navy Energy Research
and Deavelopment Office, are included in the Navy's energy rcsearch and development
plan. Status reviews are conducted for each energy research and development strategy on
a quarterly basis.

Table 3-6 shows the POM 7S funding levels, by eategory, fer the Navy's energy
research and development program.

Table 3-6. NAVY ENERGY RESEARCH AND
DEVELOPMENT rUNDING LEVELS
{Millions of dollars)

FY 1977 £ 1978 FY 1979 FY 1980 RY 1981 FY 1982
i
{
6.2 POM 78 5.2 58 53 55 5.7 5.0 '
6.3 POM 78 3.6 7.0 8.1 14,1 23.7 276 i
6.4 POM 78 23 28 35 6.6 9.4 1.0
6.5 POM 78 0.2 1.0 1.0 1.0 1.0 1.0 }.
Tol 1.3 16.6 179 212 298 456 o
i
338 |
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4.0 THE NAVY'S POL SYSTEM

4.1 OVERVIEW

The Navy's POL system is made up of fuel terminals, fuel stocks, tankersfoiler
vessels that transport the POL products to their point of issue. and the fuel management
system, which directs the day-to-day operations of the system. The terminal system
includes those operated by the Navy, other services, DFSC, NATO. commercial interests,
and foreign governments. The system is a network of about 50 mujor terminals with a
normal in-service tank capucity of more than 35 million barrels. These tanks are normally
about 85 percent full with a product whose total value is about S500 million (carried in
the DSA stock fund). In addition, there are muny installations (the Navy's bases and
airfields) that have smaller fuel storage facilities whose product is held in the Navy's
stock fund. Fuel stocks at the major rerminals are bought, owned, munaged, und
controlled by DFSC. Although many various grades of POL products are stocked, the
Navy is specifically interested in DEM for ships, JP-S and aviation gasoline for aireraft,
NSFO for MSC and charter vessels, and motor gasoline for shore-based vehicles. The fuel
stocks are composed of products procured to satisfy prepositioned war reserve material
requirements and peacetime operating stock needs. Every day the Navy issues 160,000 to
180,000 barrels of product te the Navy and Marine Corps. This means handling about
320,000 to 360,000 Larrels per day (in and out) to make the product available at the
point of issue.

The fuel is transported to its point of issuc by a group of fleet controlled AO, AOE,
AOR, and TAO oilers and MSC controlled MSCs and charter tankers. The fuel in the
flect-controlled oilers is carried in the Nove's stock fund with fuel from the smaller
installations. Although the figures vary, the normal level of fuel funds in the Navy's stock
funds is abowt $88 million, of which S40 million is for fuel afloat and S46 million is for
fuel ashore.

PWRMR are part of the mobilization reserve materiel needs that approved plans
dictate be positioned before hostilities begin, cither at or near the point of planned use
or issuc to the user. This is to ensure timely support of a specific project or designated
forces during the ini*” ! phase of war until normal resupply is established. Cne of the
most important components of PWRMR is bulk petroleum products to be used by the
active Navy and NRF, MSC, Coast Guard, and U.S. Marine Corps. The PWRMR program
supplics POL needs for ships, aircraft, CNO Special Projects, and oveiseas shore bases.
The Office of the Chief of Naval Operations, DFSC, fleect commanders, and ASD(I&L)
are responsible for the program that includes: specifying requirements; designating the
location and level of terminals to store PWRM stocks; provisioning PWRM stocks to
designated terminals; and managing the system.
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Before 1974, PWRMR (then known as Prepositioned War Reserve Requirements
(PWRR)) for bulk petroleum products were computed according 1o procedures delineated
in the OPNAVINST $4020.15 series. During this period of relatively inexpensive fuel
(82,50 per barrel), it was not necessary to carefully monitor fuel consumption or
determine fuel needs, Thus, some of the PWRR computational procedures were rudimen-
tary and random.

Just prior to the Arab oil embargo of 1973-1974, it was decided to develop a computer
model of POL PWRMR using the methodology from the then effective OPNAVINST
$54020.15G. Two existing files, the Ship Management Information System (SMIS) vnd the
Aircralt Program Duata File (APDF), were used to develop the new model. SMIS file
gives current and programmed ship information {rom the FYDP for the Navy’s ships.
APDF furnishes equivalent information for the Navy's aircraft. Other key inputs for the
model were: OPTEMPO information obtained from a CNO study entitlzd *“Consumption
Fuctors and Requirements Estimates for Ship Propulsion Fuels,” dated 19 April 1966;
consumption rate information taken from official publications NWIP 11-20 and NWIP
11-21 (since superseded by NAVMAT P<4006-2); and day-of-supply (DOS) information
recommended by the Joint Chiefs of Staff (JCS SM-64-74 of 6 February 1974).

Developing the model progressed until it was discovered that guidelines, furnished in
OPNAVINST §4020.15G, were not in accordance with the latest Seeretary of Defense
“Defense Policy and Planning Guidance (DPPG)™ and “Planning and Programming Guid-
ance Memorandum (PPGM).” Although many of the clements in the PWRR computation
could not be justified by current planning guidelines, many clements that could be
justified were not insluded. With the impetus of sixfold increases in POL prices, the
entire computational procedures were reexamined and updated before the medel could be
completed. Thus, the PWRR methodology was revised and appeared as an enclosure to
the updated OPNAVINST S4020.15H of 31 January 1975.

4.1.1 Fuel Management

Before 1973, the Navy Fuel Supply Office (NFSO) was responsible for the entire
fuel program of the Navy. This included buying, distributing, and storing all the Navy's
bulk fuels for PWRM and peacetime operating stocks. In 1973, DFSC assumed this
responsibility and the NSFO becam.; the Naval Petroleum Office (NPO).

NPO is responsible for:

e Assigning certain Chief of Naval Material and Supply Systems Command certain
responsibilities in the POL ficld.

e Monitoring details of DFSC actions, with particular reference to stock levels and
tankage.
e Certain training and technical activities.

4.1.2 The Fuel System

The objective of the Navy's fuel system is to have the proper type and amount of
fuel available to supply the Navy’s ships, aircraft, and other components at the desired

42

RO SR ——

- P “

e — - e
At

._.._--

e SU R—




locations, when needed. The system provides the required peuacetime operating stocks
(POS) and backup wartime stocks necded during initial phases of war, until normal
resupply can be established. Although only peacetime functions of the systems are
examined here, operating procedures will be the same in wartime,

A Navy ship normally obtains fuel from: a Nuvy or MSC oiler; another Navy ship:
Naval base; local bunkering agent; and foreign naval sources.

The POL stocks in a Navy or MSC fleet support oiler are held in the Navy's stock
fund. When fuel is transferred to a Navy ship, and the ship is the end user, custody of
the fuel is taken by the commander and the fuel is charged to the type commander's,
Gnd eventually fleet commander’s fuel allotment.

Fuels may be received from another Navy ship (2 carrier fueling a desiroyer), in
which case, there is a ship-to-ship transfer that eventually becomes a type commander's
transfer of funds.

Fuels received from a Naval base may be two types: cither on-base stocks that are
carried in the Navy’s stock fund or, if the base is contiguous to 2 DSA (DFSC) controlled
terminal, stocks received directly from DFSC that are carried in the DSA stock fund.

A ship may have to take on fuel in a remote arca. In some cases, it may be in 2
port that has a local DFSC bunkering contruct and agent. If not, it will have to obtain
fuel using local purchase methods at the going rate through local bunkering agents.

Fuels may also be obtained from foreign navy sources. In some instances, these are
covered by government-to-government agreements (as with the British); in others, cash
payment is required.

Navy and MSC fleet support oilers normaily carry their fuel stocks in the Navy's
stock fund. These stocks are normally replenished from DFSC controlied terminals, where
custody of the fuel is transferred from the DSA's stock fund to the Navy's stock fund.
All fuels at DFSC terminals are kept at proper levels by a slating process carricd out by
the DFSC headquarters. This process is based on demand rate, resupply increment and
frequency, safety level, and authorized deviations.

Navy aircraft normally receive fuel from: aircraft carriers; Naval air stations; other
CGNUS airfields; and foreign airfields.

Carrier aircraft, when on carriers, receive their fuel via the carrier fucl system.
Aviation fuel stocks are received the same way ship propulsion fuels are obtained on
board the carrier. As the fuel is placed into the planes, it is charged against the fuel
allotment of the squadron to which it is assigned.

When carrier aircraft are based at an airfield, they obtain fuel in the same way that
normal shore-based aircraft obtain fuel.
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Normal stocks at Naval air stations are carried in the Navy’s stock fund. When the *
fuel is placed into Naval aircraft, it is charged against the allotment of the squadron or
parent agency of the aireraft, If fuel is received from other government agency installa- j
tions (Army, Air Force, FAA, ete.), there is an inter-departmental exchange of funds.

For major commercial airfields in CONUS and overseas airfields, DFSC arranges
into-plane contracts for delivery of fuel. The pilot uses an identaplate (similar to a credit
card) when purchasing fuel. At other locations, local purchase procedures are carried out
and procedures vary. ]

The Naval air stations receive their on-base stocks in two ways, For stations adjacent
to DFSC terminals, DSA'’s stock fund stocks are furnished directly and custody i3
normally transferred to the Navy’s stock fund. In other locations, (generally inland), base
stocks are replenished through local DFSC contracts. The DFSC slates DFSC terminal
aviation fuel stocks the same way it does ship fuel stocks.

The terminal system that supports Nuavy requirements includes many different
systems. First, there is the worldwide Navy deepwater terminal system, which has various 1
components and is managed by fleet commanders and NAVSUP. In Europe, although the
NATO terminals at Augusta, Gaeta, Cogliari and Souda Bay are controlied by the NATO
host country, they obtain DFSC owned product.

the United Kingdom. Although the organizational structures vary, these terminals are

P
Second, thers are terminal systems created by bilateral agreements in Spain and in i
generally under some nationul control of the host country and contain DFSC stocks, ]

Third, there are some Navy PWRMR stocks that are held in contractor terminals, as
! in Iceland and Naples; some are held in DFSC-controlled terminals in Newport, Rhode ;
Istand; and some are held in base stocks of other services, as by the Air Force in the
Azores. The largest percentage of the Navy's PWRMS and POS is in the Navy operated

i worldwide deepwater terminal system, i 1
; | €
, 4.2 CURRENT OBJECTIVES ]
’ '

4.2.1 PWRMR |

b

The PWRMR model described in Section 4.1 was updated and used to determine the ,
Navy's PWRMR (FY 1975 to FY 1977) and forwarded to DFSC to be included in the ;
[ five year projections. It soon became apparent, through informal discussions with repre-
| sentatives of the fleet commenders, that the inputs used in the PWRMR model, which
| were taken from the 1966 CNO Study uand the NWIPs, produced results that were
; inconsistent with some of the peacetime operating data. This data was available because,
i
|
!

i
|

for the first time, accurate POL usage information was being accumulated, essentially
through the Office of the Fleet Controllers. The accuracy of these inputs were investi-
gated by:

a. Analyzing recent fleet usage profiles.
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0. Examining SEAMIX type operational profiles and scenarios to use in updating
PWRMR.

¢. Consolidating results of a and b to recommend PWRMR OPTEMPOs and con-
sumption rates so that they ure consistent with fleet planning and usage.

The new recommended methodology, the effect on PWRMR levels, and the financial
implications have been sent to the fleet commanders for comment. If approved, the
present PWRMR computer model will be modified and the enclosure to OPNAVINST
$4020.15H will be updated.

4.2,2 Fuel System

Because of low priorities at the fleet commander and CNO levels, a large backlog of
maintenance work has occurred at many of the Navy's more important POL bulk
terminals. This year a substantial amount of money has been programmed for repairs to
the more important tank fucilities in the Atlantic and Pacific. While there has been
progress in rectifying certain tankage shortages throughout the world, NATO projects
have been normally late in coming on-line, and the internal situation in some countries
has not been conducive to either eompleting new facilities or repairing old ones.

4.3 RESPONSIBILITIES

PWVRMR's responsibilities are divided among: ASD(I&L): ASD (Comptroller); Diree-
tor, DSA; Commander, DFSC; Chief of Naval Operations; and Fleet Commaunders-
in-Chief.

The ASD(I&L) establishes policies snd provides guidance for DOD's petroleum
logistics programs, systams, and procedures, and assures their effective implementation.

The ASD (Comptroller) directs the financial management program pertaining to
furictions and activitics of’ the stock fund (where PWRMR stocks are carried), property
accounting, and resource management systems.

The Director, DSA hus integrated material management (IMM) responsibilities for
petroleum products including ownership and accounting for the bulk petroleum war
reserve and peacetime operating stocks.

The Commander, DFSC coordinates the procurement of all petroleum products,
coal, and related services. He is the integrated material manager for bulk petroleum
products and performs contract administration overseas,

The Chicf of Naval Operations, with assistance from the Chief of Naval Material,
Commandant of the Marine Corps, Commander, Military Sealift Command (MSC), and
the Commandant, U.S. Coast Guard annually computes (for a five-year period) worldwide
PWRMR for bulk petroleum products by area and reports the findings to DFSC as a
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storage requirement. The Chief of Naval Operations also maintzins PWRMR's computa-
tional procedures and data inputs, as required, to reflect changes in force structure, war
plans, and logistics.

The Fleet Commanders-in-Chief (CINCLANTFLT, CINCPACFLT, and CINCUS-
NAVEUR) designate o DFSC terminals that store Prepositioned War Reserve Material
Stocks (PWRMS) within their theaters, and assign individual terminal and base PWRMS
levels.

4.4 POLICIES

Basic petroleum manuagement policies are contained in DOD Dircctive 5105,22, and
DSA and DOD Directive 4140.25, and DOD 4140.25-M, Procedures for the Management
of Petroleum Products, dated August 1974, Although they provide detailed guidelines,
they are being updated and revised. The Navy's PWRMR policy is found in OPNAVINST
$4010.15H, dated 31 January 1975.




5.0 NAVAL PETROLEUM AND Oil. SHALE RESERVES

5,1 BACKGROUND
5.1.1 Creation of Naval Petroleum and Qil Shale Reserves

At the turn of the century, public lands in the United States were quickly passing to
private ownership. This was taking place primarily as the result of various statutas aimed
at opening up the resources of the great American West. The transconiinental railroads,
for example, had received millions ol ueres as a subsidy for pushing the tracks across the %
nation,

During this period, the federal government began fo realize that oil was destined o

play an important role in the future. The Navy was already contemplating 2 conversion i
of the fleet from coal to petroleum, and it was concerned about the need for an ]
adequate stockpile of the naw fuel. President Theodore Roosevelt was an ardent sup- 1]
porter of a strong Navy, and he took steps to ensure that the fleet would have enough , {
petroleum. He asked the U.S. Geological Survey (USGS) to investigate public lands and %

to reconnmend any tracts that might contain oil reservoirs.

Govermment geologists completed their assignment after President Taft had repluced
Roosevelt, and so it was President Taft who signed the Exscutive order on September 27, R
1909 that temporarily rescinded certain Jarge areas in California and Wyoming from entry
and settement under public land laws., Taft requested Congress 1o enact legislation
vesting the President with discretionitry power to make temporary withdrawals of the .
public domain. Congress responded with the “Picket Act” on June 25, 1910, Withdrawals i
were to remain in effect until revoked by the President or an act of Congress, and the "
statute expressly recognized the validity of pre-existing claims. After passage of the act,
President Taft confirmed the earlier withdrawals,

Al

5.1.2 Specific Reservations for the Navy .‘
President Taft’s two withdrawal orders had mentioned neither the Navy nor llo- ;
cated any of the lands involved to the Navy for its benefit. The lands affecied were

merely revoked from private entry and continued to be a part of the public domain
under jurisdiction of the Department of the Interior.

However, in 1912, the General Board of the Navy recommended to the Secretary of f,
the Navy that “permanent reservations be made for future naval fuel-oil supplics.”
Accordingly, Naval Petroleum Reserves, shown in Figure 5-1, were set aside.
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. 5.1.2.1 Naval Petroleum Reserve No. 1 (Elk Hills)

On June 23, 1912, the Seeratary of the Niavy asked the Secretary of the Interior for
cooperation in securing for the Navy the reservation of oil-bearing publie lands in
California, which would be sufficient to ensure a supply of 300 million barrels of oil. In
response to this request, the USGS recommended an arca of 38,0727 acres in the Elk
Hills of Kern County, California. Accordingly, President Taft issued an Executive order,
dated September 2, 1912, setting aside these lands as Naval Petroleum Reserve No. |
(NPR-1). In NPR-1, 12,103.09 acres were legally patented to private owners and the
balance of 23,969.62 acres belonged to the government. At that time, no actual dis-
coveries of oil had been made, and seleetion of the area had been based mainly on
general knowledge of its geology. No one knew whether it contained more or less than
the 500 million barrels of oil that the Navy had requested. Recoverable reserves are now
estimated 1o be more thun twice that amount.

5.1.2.2 Naval Petroleum Reserve No. 2 {Buena Vista Hills)

Sinee the exaet amount of oil in NPR-] was unknown, the USGS proposed a second
reservation of 30,180.69 aeres in the Buena Vista Hills of Kern County after discovery of
oil in 1910. This proposed withdrawal was immediately adjucent to a part of the
southern Loundary of NPR-1. Accordingly, President Taft ¢reated NPR-2 by an Executive
order, dated December 13, 1912,

In NPR-2, 19,090.94 aeres were patented to private owners and the balance of
11,089.75 acres was still owned by the government. However, the Department of Justice
was actively preparing suits to ehallenge land patents granted to the Southern Pacific
Railroad that involved some 18,000 ucres in NPR-2. This suit was later unsuccessful, and E
in 1919, titlz 1o the riilroad’s lands was confirmed by the Federal Courts when the .
Department of Justice failed to pursue the suit through the courts.

5.1,2.3. Naval Petroleum Reserve No. 3 {Teapot Dome) i

On June 29, 1914, the Secretary of the Nuavy wrote the Secretary of the Interior
requesting the nomination of possible sites for a proposed petroleum reserve in Wyoming.
Of the suggested locations, the Navy preferred a tract known as Teapot Dome. Unlike the !
two reserves in California, all of the Wyoming acrcage was owned by the government, }
and, therefore, none of the problems created by the presence of private holdings existed. a
President Wilson's Executive order of April 30, 19135 designated Teapot Dome as NPR-3.

5.1.2.4. Naval Petroleum Reserve No. 4 (Alaska)

On February 27, 1923, President Harding signed Executive Order No. 3797A, !
designating 37,000 square miles in the northern part of Alaska as NPR-4. Virtually none i
of this area had ever been explored, but oil seepages had been reported, indicating the |
existence of large hiydrocarbon deposits.
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5.2 The Navatl Oil Shale Reserves
5.2.1 Naval Oil Shala Reserve No. 1 (Colurado No. 1)

As a further guarantee of oil for the Navy in future emergencies, the government
decided to segregate certain sections of public lands containing oil shale that could be
processed into liquid hydrocarbon fuels. President Wilson, by an Executive order, dated
December 6, 1916, stipulated 44,560 acres of public fards in Colorado as NOSR-1. By an
Executive order, dated June 12, 1919, some 3,800 acres of NOSR-1 was restored to the
public domain.

£.2.2 Naval Oil Shale Reserve No. 2 (Utah No. 1)

President Wilson, by an Executive order, dated December 6, 1916, established
NOSR-2 in Utuh, Acreage was added to NOSR-2 by an Executive order, dated November
17, 1924, and NOSR-2 presently totals about 90,440 aeres, of which 640 acres are state
lands and 320 acres are homestead entries. NOSR-2 has 2il and gas patepts held in reserve
for the federal government.

5.2.3 Naval Ojl Shale Reserve No. 3 (Colorado No. 2)

NOSR-3, established by an Executive order, dated September 27, 1924, borders
NOSR-} on the east, south, and west, Although less than 15 percent of NOSR-3 contains
oil-bearing shale, the land was withdrawn to give necessary working space and waste
Jdisposal areas for anticipated operations on NOSR-1.

5.3 ADMINISTRATION OF THE RESERVES

Before the Mineral Leasing Act of February 235, 1920, Naval Petroleum Reserves
were a subject of considerable litigation involving titles of privats claimants. At that time,
the Navy had no authority to explore or develop the reserves.

The Fuel Oil Office was established on April 30, 1920 by the Secretary of the Navy.
This excluded the Burcau of Steam Engineering from any administrative functions
involving petroleum reserves.

Congress, by an act of Junc 4, 1920 (41 Stat, §13), placed Naval Petroleum
Reserves expressly in possession and under authority of the Secretary of the Navy, It
directed the Sccretary to: take possession of all properties within Naval Petroleum
Reserves not subject to earlier claims; conserve, develop, use, and operate reserves at
either his discretion, directly or by contract, lease, or otherwise; use, store, exchange, or
sell the oil and gas produced there for the benefit of the United States.

President Harding, by Executive Order No. 3473 on May 31, 1921, transferred

administration of reserves to the Secretary of the Interior. The period that followed was
highlighted by the notorious Teapot Dome Scandal, resulting in congressional
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investigations into the circumstances of the leasing of portions of NPR-] and 3 by the
Interior Secretary. Later, litigation led to cancellation of such leases, and, on March 17,
1927, the reserves were returned to the jurisdiction of the Navy, pursuant to Executive
Order No. 4614, In October 1927, the Secretary of the Navy established, as part of his
office, the Office of Naval Petroleum and Ol Shale Reserves. Navy control over the
reserves was completed by an aet of Congress on Februacy 25, 1928 (45 Stat, 148),
which transferred from the Secretary of the Interior to the Secretary of the Navy power
to administer all outstanding leases an the reserves.

The act of June 4, 1920 has been amended several times to continue its vitality and
to provitde Congressional authorization of the reserves. Amendments include: acts of June
30, 1938 (52 Stat, 1252): June 17, 1944 (58 Stat. 280): August 24, 1962 (76 Stat. 401):
and October 11, 1962 (76 Stat. 904).

The Navy did not have authority to coperute or develop oil shale resesves intil
enactment of Public Law $7-796 on October 1Y, 1962 (76 Stat. 904). The primary
function of this law iz to give the Sceratary of the Navy esentially the sune sights and
responsibilities with Naval Ofl Shale Reserves as he has with Naval Petroleum Reserves,

The President. in April 1976, signed the Naval Petroleum Reserves Produetion Aet
of 1976 (Public Law 34-258). Title I of this law transfers jurisdiction of NPR-4 to the
Department of the Interior, ¢ffective | June 1977. Title Il of the law states the Naval
Petroleusn Reserves will include the Naval Oil Shale Reserves and dircets production {rom
NPR 1. 2, and 3. This act also establishes a speeial aceount for depositing receipts from
any of the reserves, and authorizes appropriations be made from this account 1o: explore,
develop, and operate Naval Petroleum Reserves: construct strategic storage reserves ¢stab-
lished by the Energy Act of 1975; and continue exploring NPR-# by the Department of
the Interior, after 1 June 1977,

As a result of Public Law 94-258, Nawval Petroleum reserves are no longer in the
Navy/DOD budget exeept for manpower requirements. Appropriations may be made from
the special aceount, as well as from the normal Treasury aecounts.

Excluding NPR-2, none of the reserves have been fully explored or developed.
NPR-] had produced at a rate in excess of 60,000 barrels of oil per day (BOPD) during
the latter stages of World War I, pursuant to a Joint Resolution of Congress. Production
was decreased after the war. A major development program was initiated in the late
1940s and terminated in the carly 1950s. NPR-1, one of the largest oil reserves in the
United States, has not been fully explored. However, the Arab oil embacgo of 1973
focused attention on the need for additional exploration and development of this reserve,
Beginning with a supplemental appropriation act in FY 1974, funds have been set aside
for this. Because of increased funding, NPR-1 is being fully explored and developed.
Enactment of Public Law 94-258 provides that receipts from production may be appro-
priated tc fund exploration and development of NPR-1, as well as the other reserves.

NPR-3, Teapot Dome, languished for many years after the Teapot Dome scandal of
the 1920s. Offset operations in the 1950s caused the Navy to produce oil from the field
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to prevent its loss to operators outside the reserve. Public Law 94-258 provides tiat
NPR-3 wili be fully developed and produced.

A major exploration program was initiated in NPR-4 in 1944 and was terminated in
the carly 1950s. This effort, producing some 100 million barrels of oil and large
quantities of gas, e¢stablished mary operating procedures still used today on the North
Slope.

From 1944 to 1956, the Bureau of Mines conducted experimental work at the Rifle
Oil Shale Demonstration Plunt on NOSR-I and 3 under the Synthetic Liquid Fuel Act.
Enactiment of PL 87-896 not only allowed the Szeretary of the Navy to have the same
powers over shale reserves as he has over petroleum reserves, but also enabled the
Department of the Interior to lease the idle research fucility in Colorado for rasearch, In
1972, the faeility was leased ta Development Engineering, Inc. (DEI) to conduet resesicch
on oil shale retorting and related matters. The Energy Reorganization Act of 1974
transferred authority from the Seerctary of the Interior to the Administrator of ERDA.
ERDA and the Navy Research and Development Office are considering further produc-
tion from the DEI retorting to supply additional shale oil for research and development.

5.4 FUTURE PLANS FOR THE NAVAL PETROLEUM
AND NAVAL OlL SHALE RESERVES

Public Law 94-258 directs that NPR-1, 2, and 3 produce at the maximum fficient
rite. The production period will be six years, unless the President recommends an
additional three years, and there is no objection from the House or Senate,

The existing program 20 explore ad develop NPR-] will continue for the next
several years to recognize its full potential, in additon, the Navy, in response to Public
Law 94-258, will provide pipeline to handle as much as 350,000 barrels per day {rom Elk
Hills within three years of enactment of the law {5 April 1976).

The Navy is the mincrity land holder in NPR-2 and most of it has been under lease
since the 1920s. NPR-2 offers little in the way of increased production potential. The
Navy receives royalties on production from this reserve,

NPR-3 was created only for testing, before Public Law 94-238, and average daily
production was less than 300 barrals, A developmeat plan for NPR-3 will set a peak
production of about 20,000 BOPD and an average production of about 12,000 BOPD
over the next five years. Existing pipelines are adequate to handle production from this
reserve.

Public Law 94-258 requires that NPR-4 be transferred to the Department of the
Interior, effective ! June 1977. This includes 26 wells, and the 10,000 mile seismic

program that will be continued by the Interior Department after the transfer. Prior to the
transfer, the Navy will probably drill five wells, in addition to three that have already
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been drilled. No significant reserves have been found as a result of the three wells, but a
geologist would say they were “geological suecesses.”

Naval Shale Oil Reserves have oil shale containing 15 gallons per ton (GPT) or more
that will yield 16 billion barrels. This is worth a great deal of attention. NOSR-1 and 3
are considered as a single unit, with a potential yield of 12 billion barrels extracted from
15 GPT. A six-year predevelopment plan for the Colorado Oil Shale Reserves is under
way. However, additional field data is needed to more fully define the oil shale resources,
ground water potential, water-runoff, engineering requirements, as well as environmental
evaluation of various methods of mining and retorting oil shale, and disposing of the
spent shale. After compieting the plan in FY 1982, the Navy will have an environmentai
impact statement showing development of the Colorade Oil Shale Reserves, as well a3 a
proposed development plan to be eonsidered by Congress.

A similar predevelopment plan is being considered for Utah Oil Shale Reserves.
Additionally, a seismic exploration program is being prepared to help evaluate the oil and
gas potential of this reserve because of oil production in the generas vicinity,

By law, the Secretary of tix ' =hibited from develeping Naval Oil Shale
Reserves to compete with private v this mafter must be included in final
plans to Congress.

The policy of the Office of Nuval Petrojettm wnd Ot Shale Reserves Is to carry out
mandates ol Congress, as provided by law, lmplementing this policy has resulted in
exploration, development, and production programs Tor NER-) and 7, an explomtion
program for NPR-4, and a predevelopment plan Tor oil shale reserves, Tha Office of the
Naval Petroleum and Oil Shale Reserves continues 10 encourage researci in uil shale
related matters by government and private industey, Implicit in this pulicy is a ¢lose
working relationship with ERDA and other groups interested in oil shale,
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6.0 THE NAVY'S ENERGY STRATEGIES AND PROGRAMS

6.1 INTRODUCTION

This chapar assesses the status and accomplishments of each strategy and program,
reviews organizational and technieal approaches, and discusses the major unecertainties and
tradeofTs. These assessments will provide an overview of the Navy's present energy
planning, and, in turn, point out the Navy’s planning strengths that ean be exploitad, and
weaknesses that should be examined.

6.2 ENERGY CONSERVATICN
6.2.1 Overview

Energy conservation will achieve a near- and mid-term impact on total Navywide
energy consumption by practicing demand restraint and reducing incfficiency and waste,
Specifically, conservation programs were primarily responsible for redueing the Navy's
petroleum uzage by 25 percent in FY 1975 over FY 1973 and 35 percent in FY 1976
over FY 1973. Consequently, the programs have played a major role in attaining the
energy goal of reducing the Navy's dependence on foreign energy supplies.

Ships, aircralt, and shore facilities have reduced total energy consumed by decreasing
inefficient and wasteful energy uses and by restriining energy use required in operational
activities. For ships and aireraft, energy savings were achieved by practicing operational
demand restraint. On shore [acilities, more complex actions involving a reduction of
inefficient and wasteful energy use and operational cutbacks were followed.

Figures 6-1 and 6-2 show that the Navy’s energy savings are 33.5 million barrels of
¢cil equivalent (BOE) for FY 1976 over FY 1973, valued at $460.4 million in current
dellars. These figures also give a breakdown of how these savings were accomplished.

Primary energy savings over FY 1973 occurred by reducing energy-consuming equip-
ment and operational demands, or OPTEMPO.

Energy conservation programs (energy engincering and others) will probatly signifi-
cantly produce further reductions without mission degradation. The votential for further
reductions essentially depends on command leadership involvement and a more thorough
understanding of the problem by the American public.
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6.2.2 The Navy’s Future Efforts in Energy Conservation

The Navy's fuel demands ean be projected by forecasting fleet composition and
probable operating days per quarter. The curves in Figure 6-3 show the expected fuel
consumption demand levels by the Nuavy's ships, aircraft, and shore facilitics to FY 2000.
Each set of demand curves includes a business as usual (BAU) estimate, which reflects
energy demand levels without current energy conservation programs, and a Navy Best
Assessment (NBA), which includes the conservative impact estimate of planned conserva-
tion programs. The difference in BAU and NBA is an accurate projection of the
long-term impact of conservation programs in peacetime.

6.2,2,1 Shipboard Energy Conservation

The NAVSEA Energy Rescarch and Development Office is developing near-term
energy conservation measures for the Navy's ships. This office sponsors the shipboard
energy research and development conservation program in which the main objective is to
improve hull cleaning methods and optimize shipboard machinery systems. This program
should produce guidelines to reduce energy consumption levels of the eurrent fleet under
normal operating conditions.

The curves of the projected impact of fuel conservation in ships (shown in Figure
6-3(A) are based on conservative estimates of the probable fleetwide impact of improving
hull maintenance and optimizing machinery systems. The combination of these shipboard
energy conservation measures is expected to produce a 10 percent annual reduction in
shipboard fuel demand by 1980. Improved hull maintenmice procedures alone may
furnish a 10 percent annual reduction in shipboard fuel demand by FY 1985, Simul-
taneously, machinery optimization measures could produce a similar payoff, Ship trials
will be conducted as part of the shipboard energy conservation rescarch and development
program to determine actual fuel reduction rate. Fuel conservation recommendations and
guidelines should be available to the fleet as early as FY 1977 with emphasis on the most
populous ship classes.

6.2.2.2 Aircraft Energy Conservation

Using flight simulators in NAVAIR will probably reduce the annual cost of the
Navy's most expensive fuel. Maintenance, repair, and other cost savings are also valuable
spinoffs. As Figurc 6-3(B) shows, expected fuel savings from the program are about 6
percent to 7 percent of total JP-5 consumption, and, therefore, may significantly
contribute to overall fuel conservation. In FY 1976, using simulators resulted in a savings
of 1.3 million barrels of JP-5 (5.1 percent savings), which was valued at $37.5 million.

The Air Force has initiatcd aircraft conservation research and development for fuel

consumption. There will probably not be a conservation payoff from research and
development improvements in the next 20 years.
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6.2.2.3 Shorebased Energy Conservatios f

The NAVFAC energy engineering program will reduce the demand for fuel oil and
for nonliquid fuels based on shore facilities with a near-term fuel conserration payoff by
FY 1985. The conservation impact on shore facilities is based on projestions that were
adjusted to accommodate higher aetivity levels to support the increased OPTEMPO levels
expected by ships and aireraft (fuel conserved by ships and aircraft will probably result in §
increased OPTEMPO). As [fucilities and new improved heating and total energy sysiems
replace outdated systems, additional conservation gains may occur. However, the life
cycles of most of the systems currently installed may be well over 20 years, Consequently,
as shown in Figures 6-3 (C and D), the near-term eonservation program (fuel savings) will
probably stabilize between 1985 and 2000.

"

e
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6.2.2.4 The Impact of Navywide Energy Conservation

i Staiaston

Figure 6+ shows total fuel consumption, and, in turn, the total impaet of the
Navy's eonservation programs. The probable growth in force strength will gradually offset 3
the effect of conservation measures resulting in a naw net increase in fuel demand to FY
1995, and a smaller additional increase to FY 2000. The Navy's combined conservation
programs will produce savings equal to 9.6 million barrels of oil, or about 10 percent of
Navywide fue] demand by FY 19935.

6.3 SYNTHETIC FUELS SOURCES

6.3.1 Possible Alternative Fuels for the Navy

The rescarch and development community has investigated possible alternatives for
petroleum-bused fuels for ships and aircraft. Potential alternative fuels include: hydrogen,
methanol, nuclear, and synthetics.

Hydrogen has some advantages as a transportation fuel. It has a high-energy value
per pound (51,000 Bujlb vs 17,000 Btu/lb for typical hydrocarbons), efficient non-
polluting combustion properties, and it can be synthesized from water and other available
energy sources. However, these advantages are offset by its low-cnergy density (29,600
Btufgal vs 99,100 Btu/gal for typical hydrocarbons) and the low temperature at which
hydrogen must be stored in liquid form. Tanks storing hydrogen would have to be
insulated and be about four times greater in size than those holding a similar quantity of
energy in hydrocarbon form. Studies by General Electrict and NSRDC conclude that
using liquid nydrogen for ships and military aircraft is not technically and economically
attractive, at least not in the next several hardware generations.

Methanol was also considered as an alternative fuel, since it can be manufactured
from coke, coal, wood, and municipal waste. Unlike hydrogen, methanol can be stored in
liquid form at normal temperatures. However, the energy density of methanol does not

' Berkowitz, B. ¢t al, “Alternative, Synthetically Fueled Navy Systems: Force Element Missions and Technology,” DDC
No. AD/B-001 4011, General Electric Company~TEMPO, November 1974,
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favorably compare with JP-5, diesel marine, or gasoline because it contains less than
one-malf the Btus per pound or Buis per gallon. Thus, because of its iow-energy density,
methanol is neither a practical fuel for aireraft nor tor ships, since it would require very
significant inereases in ship size to achieve the same range and payload performance.?

Nuclear-powered ships can transit at high speed over long distances without mobile
or enroute refueling support. Also, on a life-eyele cost basis, large nuclear-powered ships
can be economically competitive with their petroleum-fueled counterparts. Congress. in
its defense authorization bill for FY 19735 (Public Law 93-365), specified that all future
major combatant ships will be nuclear-powered unless the Fresident determines that it is
in the national interest to build ships with conventional propulsicn systems. Nuclear
propulsion has not been developed for smaller displacement surface ships or for hish
performance weight-limited eraft. Although lower, specific weight nuclear power plants
(that is, high temperature, gas cooled reaetors) are possible, none have been developed.
Before light-weight nuclear power systems are installed on small- and medium-size craft,
considerable research in ship design and construction is necessiry 1o ensure proper
propulsion plant support and survivability.

Thus, for technical and economie reasons small and medivmesize surface ships will
continue to be nonnuclear, at least for the near future.

Synthetic fuels derived from coal, oil shale, and tar sands were also examined as a
possitne alternative fuel for the Navy. U.S. deposits of coal, 2il shale, and tar inds are
tabulated in Table 6-1. If properly developed, these resources could sustain projected U.S.
petroleum demands for more than a century. Conversion technologies for producing
liquid products from oil shale and coal have Leen demonstrated in small prototype
operations. A commercial tar sands plant s in operation in Canada, Active research and
development programs could improve the conversion process and reduce the cost of
synthetic fuels. Using synthetic fuels rather than other alternative fuels such as hydrogan
and methano! eliminates a substantial logistics problem thut would oecur with maintain-
ing two different fuel supply systems during the 25 to 30 year transition period, Thus,
synthetic fuels derived from coal, oil shale, and tar sunds offer the best lona-term
assurance of available fuel for the Nuavy from nonnuclear domestic resources.

Table 6-1. SUMMARY OF U.S. ULTIMATELY
RECOVERABLE ENERGY SOURCES
{Billion barrels of oil equivalent)

Enargy Source Rescurces
Crude oil 125
Natural gas 135
Coal 14,500
Shale oil 1,060
Tar sands 16

Total 15,836

IBowen, T. L., “Investigation of Hazards Associated With Using Hydrogen As a Military Fuel,” NSRDC/Bethesda,
Report 4541, August 1975,
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The Navy's continuing cooperation with ERDA in shale oil deveiopment saeuid
ensure that refined synthetic fuels will be available in the future. The natlon.t yasygam s
develop oil shale calls for a demonstration plant to produce about 100.0% hurezis oer
day by 1985. The national goal of 1 million barrels per day by 2068 i 3 jag:iman,
figure and very optimistic. Figure 6-5 shows a possible apportionme- ¢ of fuig=? shale il
production. This would offset the increasing demand for petroleum d-rivait furgthas &3
been estimated to oceur between the late 1980s and 2000. 1

In conclusion. only nuclear and synthetic hydrocarbon fuels can replace pargienm-
derived fuels before 2000. Since most ships and ajrcraft have relatively long hife-timaes
(because of economic necessity), and since nuclear power is only planned for tuemarines
and large surzce ships, liquid hydrocarbons will continue 10 be the primar,; fuels
required by the Navy's aireraft and most surface ships through 2000,

4
{
One of the criteria used for judging alternative encrgy sources for propulsion is
life-cycle cost unalysis (including amortization of research and development und support 1
facility costs) of a nucléar-powered ship compared with an equivalent oil-fueled ship of
the same military worth. Quantitative analysis is difficult because of the uncertainties of I i
;

future tuel costs and the relative benefits and disadvantages of variations in logistical
support needs in actual war,

6.3.2 Summary of the Applications of Synthetic Fuels in the Navy

The implication involved in the nation’s depleting supply of natural petroleum is
that the Navy must make the transition from natural petroleum to synthetic liquid {
hydrocarbons. '

For technical and economic reasors, small- and mediumssize surface ships will
continue to be nonnuclear, at least for the near future. |
i
Evaluating other alternatives shows that:

e Using liquid hydrogen for ships and military aireraft, at least for the next several
hardware generations, s not technically or economically attractive,

e Methunol, because of its low-energy density, is not a practical fuel for aircraft o1 i
ships. '
Synthetic fuels derived from coul, oil shole, and tar sands offer the best long-term L

assurance of available fuel for the Navy from nonnuclear, domestic resources. ‘

The cost in shifting to synthetic fuels is difficult to predict, given the implications
of increased competition for remaining natural petroleum fuel resources and the effect on I
price. ]

Significant testing must be conducted for trace contaminants, storage, health effects
in handling, and engine performance.
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6.4 ENERGY SELF-SUFFICIENCY
6.4.1 Overview

The self-sufficiency strategy i3 10 use local, renewable energy resources at remote
and domestic bases. NAVFAC is investigating: solar heating and cooling, solar desaliniza.
tion for the Navy’s bases, small-scale and large-seale wind generators. solar (thermal)
electric power systems, photovoltaic power systems, geothermal energy for the Navy's
bases, waste and refuse <¢nergy sources, low-temperature heat-recovery systems, and
total/selective energy systems. These projects will be conducted under CEL direction with
the support of the Naval Weapons Center (NWC). There will be feasibility and prelimi-
nary design studies in each technical area followed by detailed designing, construeting,
and testing of demonstration units. Initiatives before FY 1977 centered on exploratory
development. In FY 1977, selected programs will be Initiated at the advanced develop-
ment stage,

6.4.2 Energy Self-Sufficiency of Remote Bases

Being able to use local energy sources at the Navy's remote bases is important,
particularly during erises. The Navy'’s early energy self-sulficiency studies of remote forees
and bases stressed the need to develop new formulas to evaluate the coste/benefits of new
energy technologies to achieve this goal. The new formulas should first consider the
strategic and tactica) value of not depending on the energy pipeline. Seeond, the new
formulas should consider that the Navy's traditional fuel pipelines have premium trins
portation and handling costs associated with them dJuring a war thut includes storage
costs and protecting forward areas. These important considerations should play a signifi-
cant rolerin the Navy's long-term planning. Choosing energy forms might be different il
these costs were properly quantified and added into a life-cycle cost formula,

Studies show that the energy selfssufficiency of ull remate bases is an elusive goal,
Some bases exist primarily to support the Navy's ships and aireraft. An essential part of
this support involves dispensing quantities of fuels on a mush larger seale than the
quantity of fuel or other energy consumed by the base itself. Thus, having a local energy
supply for the base does not really muke the base self-sufficient. An indigenous energy
supply for Jocal consumption does wot substantially reduce POL base requirements,
except for truly remote bases (often communications stations) where consumption is
dominated by local energy use.

Genenally, there could be truly seli-sufficient remote bases when operating forces,
supported by the bases, are replaced by nuclear-powered ships. The need for aireraft
support will remain for the future. Today, ship investments and the need for small ships
not suitable for nuclear power establish 2 major POL requirement, in addition to aircraft
support, for a period beyond the present DOD planning cycle.

In the interim, using local energy, rather than on-site fuel from storage, is basically

an economic trade-off between the cost of applying local energy sources and purchasing,
transporting, and storing conventional fuels. However, future plans should be heavily

6-11

=
"

-—

- U g =

- ————
il

e




biased in favor of using local renewable sources to conserve fuel resources and to achieve
the seli-sufficiency of forces in the lenaderm. When opportunities 1o use renewable
sources are Identitied, substantia) ceonnmic justifivations for not exploiting them should
be required,

The Navy's installations are frequently a microcosm of civilian soeiety, that is, a
blend of househiold and industrial energy use. Thus, they may offer a unique opportunity
1o serve 3 test centers for energy concepts which, because of thelr developmental stages
andfer limited production, have not yet proven to be commercially 2conomical,

6.4.3 Energy Salf-Sufficiency of Domestic Bases

Conforming to the national solar demonstration program, selected Naval bases
should be considered for solar heating and cooling. The Navy's installations near known
geothenmal resource areas should also be exzmined for geothermal steam production for
heating or power production. Renewable energy resources that could be applicd to any of
the Navy's bases should be studied to match significant portions of each base'’s yearly
energy demand requirements. Analytical procedures could be used to consduct preliminary
technical and ¢conomie evaluations of various alternative self-sulficiency projeets for test
bases. Alternatives should include multiple selfsufficient subsystems sueh as waste heat
recovery 1o supplement solar heating.

6.4.4 The Navy's Future Efforts in
Energy Self-Sufficiency

Generally, energy selfsufficiency projects have long-term payofl periods. For in-
stance, 3 solar heating system may need 20 or more vears in fugl savings returns to offset
the initial expense. The value of these systems is difficult 10 assess, since thair saliability
is questionable and economic projections are highly subieetive. Ralizbiy assessing perform-
anee may be easier in another five or ten years after empirical testing and evaluating of
new technology has taken place.

Consequently, the Navy's benefits that are obtained from these advanced systems
may not be realized before 2000, Therefore, these projects depend on the Navy's
iniuative in long-runge planning, since each project will be continually compared to other
miore short-term payoff programs. Energy self-sufficiency projects may have difficulty
surviving future budget adjustments.

The Navy should maintain a reasonable level of investment in energy seif-sufficiency
research and development to support long-range payoff projects. Although these projects
are low-priority, they should be supported after carefully evaluating their future benefits.

Because the self-sufficiency research and development program will receive a rela-
tively low investment priority, test bases must be carcfully selected to produce cost-
eftective demonstration projects that offer the promise of results in the short-term. Thus,
the most cost-effective projects can be identified and priorities assigned. Limited research
and development funding can then be allocated to produce a maximum return on
investment.
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To ensure that remote bases are self-sustaining, in case normal fuei supplies are
interrupted, the Navy should consider having remote bases store at fast a 30-day fuc!
supply.

6.5 ENERGY DISTRIBUTION, ALLOCATION, AND STORAGE
6.5.1 Ovarview

Today, awiilable programs under the energy strategy provide an effective and
responsive fuel storage and distribution network. Reguirements have been developed for
the Navy's wirtime operations through the PWRMR program and POL alloeation has
been assigned. Present stoek levels are adequate to support needs. Although the requirad
amount of tankage s available, all of it i3 not in appropriate locations. Subsequently,
there is a certain wmalpositioning of stocks.

A new PWRMR methodology is being developed that cnuld significantly change
needs in certain geographical aicas. Therefore, it is possible thai a greater Jegree of
malpositioning of Luik stocks will take place in the near future. Preventive measures must
be taksn soon to prevent degradation of wartime readiness, Today, the Navy can
adequately distribute these stocks in peacetime (AOs, MSC tankers, ete.).

6.5.2 POL Supply and Storage System

A worldwide supply and storage system furnishes POL stocks 1o use during peace
and war. The worldwide Navy storage system functions adequately, but it requires
substantial dollar resources for new construction and for repairing and upgrading present
facilities. The system is flexible und has adapted to two changes in the Navy's basie fuel
in the past few years: the first change was from NSFO to ND, and the second change
was from ND to DEM. If synthetic fuels become the mujor source of the Navy's fuels in
1985 and bLeyond, there must be considerble testing of the storage compatibility of
these fuels (natural petrolewm fuels mixed with synthetic fuels).

6.5.3 Reporting and Monitoring Systems

DOD has evolved an accurate system for obtaining basic consumption and inventory
information on ships and shore facilities. The DEIS-1 and DEIS-II reports were developed
to fill a long-standing void in POL reporting and responsibility. The fleet commands,
using DEIS, have initiated their own reporting systems. They are more detailed than the
DEIS and provide an allocation, fiscal, and monitoring capability not previously available,
The reports and finai accornting system have given the DOD and the Navy the proper
tools for Jdeveloping an effective fuel management system.

6.5.4 Poliution Cantrol
The Federal Clean Air Act and subsequent state and local emission regulations have

generally set strict emission limitations. Regulations on emissions from fuel burning
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operations mean controiling the sulfur and ash content of fuels where adequate stack
’ cleaning cquipment is not available t¢ remove partizulates from stack gases. Low-gsifur
and low-ash fuels are not abundant, and thus are expensive. Neither the Navy nor
‘ commercial electrical producers who supply the Navy can switeh from oil or gas to 2eal
or ¢conomical low-grade fuel olls unless expensive stack gas cleaning equipment is , i
installed, The overall impact will reduce the flextbitity of fuels for the Navy's Installations
and increase the eost of the Navy's utility power.

: Vapor control regulations will mean installing speeial vapor control equipment on
tankage. Retrofitting certain existing tankage may not be practical. The overall effect of
vapor emission regulations will, therefore, be to furt 2r increase the cost of storing fuel

for the Navy's use, 1
Converting to DFM as a standardized ship (uel presents a unique storage problem. In

! many tanks, there is profuse leaking or seeping through the porous conerete tank walls, 2
These tanks had previously contzined the more viscous NSFO, which had caused oniy /]

minor seeping to the exterior. Leaking fuel i3 wasted, presenting a potential pollution :
problem that violates EPA regultations. Tanks that leak excessively are taken out of k

service, thus reducing war reserve stack levels. These tanks eannot be used until funding '
N for lining interior surfaces is approved. Additional research using readily available lining A

i

\ systems i3 eritical in assuring that all available tankage is in the proper eondition,

Today, policy, contingeney plans, and guidelines on environmental protection mat- '
ters, in the event of a erisis (Arab oil emburgo of 1973 or more serious crises) are not 4
clearly identified in OPNAVINST 6240.43D. If this is covered in the National Defense 1
: Act, the OPNAYV instruction does not clearly eite applicable measures.

The Navy must fellow federal and local environmental and pollution control regula-
tions. In some instances, the Navy's requirements are more stringent than ocal require-
mants. The Mavy was at a definite disadvantage at the start of the environmental era
because its ships were not built with antiwiste and antipollution measures. So, an intense .
and costly program was initiated to bring the Navy's ships and shore facilities up to
government standards. Consequently, the Navy had to construct new tunks for waste POL 1
products at virtually all its tesminals. This program has just begun to produce savings and
lassen the environmental impact in that the loss of POL products, due to survey .
stripping and unknown reasons, has been reduced drastically. These programs will |
probably continue until the Navy complies with all Federal environmental regulations.

Today, based on deficiencies that have been identified, the financial impact of these ?
) projects exceeds pollution abatement budget limitations. Accordingly, an Issue Paper has

! been submitted to be considered during the review process. This will precede the OPNAV

POM for FY 1978. The purpose of the Issue Paper is to emphasize SPCC requirements

and to establish a budget base within the pollution abatement program for funding ;
corrective projects. However, budget and program limitations imposed by OMB circular
A-106 dictate that only those S*CC projects that meet project qualifications will be
considered for pollution abatement funding. NAVFACNOTE 6240, dated 28 January
1976, contains specific guidelines regarding eligible projects for pollution abatement
funding.
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6.5.5 POL Training

Thers must be & comprehensive and specialized training program for personnel assigned
to fuel management and handling billets because there have been: inereased fucl costs: GAQ
Interest in controlling fuel discharges at sea; and introduction of JP-S systems in surface
combatants, other than aireraft earriers; more ngid quality control procedures of DEM
compared with those for NSFO or NDF: and an addition of fuel system icing inhibitor to
JP-5 stocks.

Developing a systems approach to fuel training for surface ships should be con-
sidered. An integrated training program should be developed for each ship class: for
example, fast frigate with surface propulsion and aviation fuels. This approach would
involve the coordinated cfforts of all cognizant SYSCOMs.

6.6 ENERGY MANAGEMENT AND PLANNING
6.6.1 Overview

Energy management planning is included as a strategy because of the unique
problems and conditions ussociated with energy development and the challenge ef
managing programs to cope with these developments. The time it takes to achieve resuits
in energy program activities is an example. Many of the mere promising solutions for
energy problems will only have a significant hmpact years after the program managers
have left. Consequently, criteria established to select alternative energy programs should
be short-term, that is before “payvback” of the original investment in the program.
Although the payback criterin may be appropriate for screening energy program options
in one of the Navy's organizations, other of the Navy's activities that face changing
conditions may require other more suitable criteria for determining likely programs that
offer the greatest encryy wenefits.

Anather problem in energy management is the lack of accepted standards 10 assess
on-going progress and the results that are schieved, LackKing agreement on energy equiva-
lents for electric power units or detenmining what base vear is used 19 calculate energy
savings will make significant comparative assessments of energy programs difficult and
their results inaccurate,

Although national cnergy planning will help alleviate some of the Navy’s future
energy supply problems, the national effort will not, nor was it intended to solve all the
military energy problems. This presents yet another problem for the Navy's eneryy
planning. Although relying on national energy planning and the Defense Production Act
to provide the required fuels in a crisis simplifies budget and planning considerations—the
Navy must be aware that supplying energy to remote bases, the fleet, and the Navy's
aircraft poses unique problems that demand special attention, plus a great deal of time
and planning.
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6.6.2 Overall £nergy Management and Planning

Although many individual components of the Navy are vigorously promoting energy
programs and managing encrgy matters within their own spheres, they are doing so
without a centralized approach, that is, the approach is decentralized and fragmented. To
better coordinate the diverse energy efforts and to integrate the separate aims and
intentions, a planning process is being implemented to cover all the Navy's eneray
interests. This constantly evolving planning process will help to ensure that ideas and
direction relating to energy efforts are communicated, understanding is achieved, and
managers are committed so that the Navy's epergy situation can be significantly im-
proved. An energy management planning strategy will meet these requirements and
provide the framework so that goals become policies to carry out the Navy's mission
under the new, tighter energy limitations that have been imposed.

Figure 6-6 describes in greater detail the energy planning process as it is being
developed in the Navy. The eriteria used to select various program alternatives are shown
on the chart. Traditionzlly, thesa eriteria have been applied somewhat independently by
separate components of the Navy. Without integrating these criteria to reflect the Navy's
nerspective on energy matters, a valid comparison of program results cannot be made and
program value assessmients cannot be carried out.

The key issue is not ereating new program selection eriteria or even changing the
ones currently usad, but, rather, it is to analyze the criteria already available and to focus
on those that best describe the impact and benefits/eosts. Criteria analysis should not be
devised so that the problem is studied to excess. or that the administrative burden
Liecomes unacceptable. Also, it must Ye understood that policy analysis of energy matters
may necessitate a fresh approach in applying each criterion. Thus, it is concluded that
centralized energy policy options can be developed, evaluated, and continually selected in
an on-poing process of energy planning, at & minimum cost, and with significant direct
benefits.

Figure 6-6 also shows the link between selecting criteria and various energy program
functions such as identifying progrums, funding approval, and implementing and evaluat-
ing programs. All this will be input to the Navy's energy planning to determine objectives
and policies. The chart also depicts principal inputs to cach of the program functions.

Figure 6-6 also shows the planning process. However, it is not intended to supersede
the Navy's traditional pisnning procedures such as the Programming Manuai, OPNAV
90P-1D. The Navy's approach to cnergyv planning is to incorporate traditional practices
into a more suitable framework to solve long-term energy problems. Unfortunately,
today's energy problems will take decades to solve. Therefore, it is necessary to supple-
ment the FYDP with more long-range planning. The Navy's encrgy plan will accomplish
this.

The need for long-range energy planning is best illustrated by examining DOD's

present energy policy concerning energy consumption goals. Today, the goal for FY 1977
is level consumption as compared with FY 1975. Long-range goals are not provided for
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FY 1978, or even FY 1979 to the services by DOD. Continually applying zero growth in
consumption prior to the time where energy payback will ovcur from energy capital
investment programs is essentially a policy to reduce OPTEMPO to keep consumption
down in the short-term,

6.6.3 Budget Impact of the Navy‘s Energy Programs

The cost of the Navy's energy programs can best be estimated from the proposed
budgets submitted by the major program offices. The Navy Encrgy and Natural Resources
Research and Development Plan is coordinated by MAT-03Z. Conscquently, the overall
cost of this program can be determined from the POM 78 and NDCP budgets that were
submitted. NAVFAC's energy engincering progiam (primarily ECIP) is supported through
military construction funds (MILCON and O&MN) by NAVFAC (FAC-05). Modernizing
POL facilitics is under NAVSUP and is also budgeted under MILCON (and some O&MN)
funds.

The individual total programs are budgeted using different time intervals, and,
therefore, there must be some estimates and assumptions to determine the Navy's total
program budget between FY 1977 and FY 1981. Table 6-2 is a budget estimate for the
Navy’s overall energy program and is not an authorized or necessarily accurate budget
breakdown. The budget breakdown indicates that the primary emphasis is on ECIP. This
is appropriate, since the projects selected in the ECIP program must meet a near-term
investment payoft’ of six years, The near-term fuel conservation impact of the ECIP
projects conld be significant when they become widely used by the Navy's bases.

Table 6-2. NAVY ENERGY PROGRAM BUDGET
ESTIMATE FOR FY 1977 TO FY 1982
(Millions/cumulative)

Energy Research and Development (6.2 through 6.5) $158
NAVFAC Energy Engincering
ECIP 303
Energy Engincering 30
Modernizing POL Facilities 49
Total $540

The energy research and development program is multifaceted and involves testing
and cvaluating synthetically derived fuels, sclf-sufficiency projects, and near-term and
far-term conservation projects. Energy research and development is trying to achieve
mid-term and far-term payoffs. It will be important to expand future energy options and
reduce long-term energy costs.

Although modernizing POL fucilities is a low budget priority, it requires constant
review as current facilities age, become obsolete, or inadequate. The budget estimate does
not include environmental protection costs, which are not considered as directly energy-
related.
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The cumuiative Navywide cost of energy between FY 1977 and FY 1982 will be
will over 10 times the FY 1977-FY 1982 budget estimate for the Navy's encrgy program.
This investment is marginal compared with the much greater and continually increasing
cost of the expected encrgy dumand levels,
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7.0 THE NAVY'S FUTURE ENERGY POLICY

7.1 INTRODUCTION

Developing the Navy energy plan, which sets forth the Navy’s overall energy
objectives and establishes the Navy Energy Office within OPNAV, has provided a
foundation and framework for future energy analysis. The continually evolving encrpy
policy within the Nuvy will require studying and analyzing specific questions that the
CNO Energy Action Group (EAG) considers appropriate or necessary to evaluate program
aiternatives,

This scction lists a few selected questions that could be considercd. The Navy
Energy Office is responsible for further review, and will also recommend to the EAG 4
what questions should be analyzed in detail.

PP

7.2 SELECTED ENERGY POLICY QUESTIONS FOR REVIEW !
)
General f
What is the quantitative relationship between fleet peacetime operations, readiness,
and energy inputs? ,
i
i
Supporting the Navy from CONUS '
What is the impact of cost and tanker requirements on supporting the Navy's fucl §
needs (worldwide) from domestic sources? !
Petroleum Reserves h
A
How will availability of Alaskan North Slope petroleum to the Pacific Fleet affect 3 '
the Navy's worldwide distribution system with regard to cost and tanker needs?
Differences iz Fuel Consumption Rates !-
What are the rcasons for large differences in fuel consumption rates for certain ;
classes of ships in the Atlantic and Pacific Fleets? ‘
Synthetic Fuels !
What would be the value to the Navy of having synthetic fuels, refined in the A

interior of CONUS, available for the Navy at various coastal locations?




Losing Sources and Routes

What would be the impact on the Navy's distribution system if selected POL sources
and distribution routes were fost? Of special interest are the Persian Gulf countries,
Venezuela, Indonesia, and other world locations that the United States heavily depends
on for crude oil.

Research and Development

What would be the effect on the Navy's distribution system if fuel consumption
were reduced by 20 percent (suggested goal) in a specified class of ships?

Fuel Budget

Will an energy distribution model support or improve the Navy’s estimate of its
annual fuel budget?

POL Stockpile Requirements

What stockpiles (amount and location) would be required to satisfy the Navy's POL
demands if sources were cut off for a time and/or if tanker availabiiity were limited?

Improve Distribution System

What would be the impact on the Navy’s distribution system if supertankers and
associated systems such as deep water ports, buoys, cte. were used?

Conventional/Nuclear

What would be the value to the Navy (in terms of reducing delivereé fuel costs and
tanker requirements) of having a combination of specified classes of the Navy's ships
designated conventional and/or nuclear?
Standardized Fuel

What would be the value to the Navy of having one fuel for ships and aircraft?

Strait

What would be the impact on the Navy'’s distribution system if territorial waters
were extended to (for example) 12 nautical miles?

What would be the effect on the Navy’s distribution system if the Strait of Malacca
were closed?
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Losing Forward Area Sources

If Seventh Fleet units were denied fuel from all nearby sources, what would be the
impact on the Navy's worldwide distribution system? How much time would it take for
the system to adjust to the denial?

Buildup in Mediterranean

What would be the impact on the Navy's distribution systeim (at the sysiem level) if
naval forces in (say) the Meditzrrancn area were increased and forces elsewhere in the
workd were decreased?

Desirable Refining and Storage Locations

Using various scenarios in which it is assumed that CONUS and/or the overseas
capability for refining and storing the Navy’s POL must be increased, what geographical
locations are most advantageous to the Navy?

Using Very Large Crude Carriers (VLCCs)
for Floating Storage

How will the Navy's POL storage (amount and location) have to change to make up
for losing storage in an arca where the United States is politically vulnerable, for
example, Japan?

For postulated changes in the fixed storage system, how should the system be
augmented with suitably configured VLCCs to be used for foating storage to meet
specified increases in demand because of a military crisis?

What happens between the time a crisis begins (where VLCCs are not deployed) and
the time VLCCs replace ew.ch other as their POL is consumed? How soon must VLCCs be
able to arrive “on station” for postulated fixed storage? What is the cost of systems with
varying amounts of fixed storages and varying degrees of VLCC “readiness”?

System Costs for Two Different Procurement Policies

What is the most advantageous policy for managing MSC assets: to minimize the
total product and transportation costs, or to maximize the utilization of dedicated
(MSC-owned plus long-term leasc) tankers?

Should the Navy support any change in existing restrictions on using MSC tankers?
Minimal Tanker Requirements

What are the minimal tanker requirements for available worldwide POL? What

increcase in system cost results from using the minimal-tanker distributions as compared
with minimum cost distributions?
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As a special case, what are minimal tanker requirements for supplying the Navy
worldwide from CONUS, assuming there is cither unlimited or limited available POL at
ali CONUS sources?

Protecting Lines of Supply

During crises, when tankers are considered vulnerable to submarine or surface ship
or air attack, how should the Navy change its POL distsibution to either minimize its
vulnerability to detection or attack by the enemy?

Most Economical Speeds

What are the most efficient and cconomical speeds to use for the various classes of
ships in the U.S, flect?

Use of Training Simulators

What is the effect of increasing the use of training simulators as an alternative to
on-the-job training?
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APPENDIX A

PATTERNS OF ENERGY USAGE IN
THE U.S. NAVY

INTRODUCTION

Inherent in the planning and evaltation of Navy energy policics and objectives is the
need for an accurate and Navy-wide system to collect, verify, and display energy usage
data. The Navy Energy Usage Profile and Analysis System (defined in Appendix B) was
designed for this purpose. Developmens of the initial data base. FY 1973-74, required
some extrapolation, which is discussed in this appendix.

METHODOLOGY OF DEVELOPMENT

The overall approach to develop the patterns of energy usage in the U.S. Navy has
been to gather energy usage and activity level data for naval ships, aireraft, and. shore
facilities; sort these data by appropriate consumer function, type, and energy form: and
sum the data through appropriate subtotals to a final overall Navy total. Because of input
constraints, some estimates were made 1o provide a more complete Navy-wide presenta-
tion, but these estimates represent less than 2 percent of the total. Figure A-l is an
example of how the Profile Analysis System can ook at cach consumer platform.

Ship energy usage data gaps were encountered where individual ships occasionally
failed to submit a monthly report. Such gaps were bridged, where appropriate, by
deriving the average monthly fuel consumpiion and steaming kours rate for the months
reported and applying this average over 12 months. The number of reports involved in
this process was less than 2 percent of the reports filed.

Fuel consumption by Military Scalift Command (MSC) operated ships was obtained
from MSC headquarters for FY 1973-74 and from the Defense Energy Information
System (DEIS) [ report for FY 1975-76. Although the total fuel usage by dry cargo ships
in FY 1973 was specified by MSC headquarters, its distribution by fuel type was not
available This was estimated from FY 1974 da’a to be 61 percent, Navy special fuel oil
(NSFO); 20 percent, No. 6; 17 percent, diesel; and 2 percent, Navy distillate (ND).

Fuel consumption by ships chartered by MSC was obtained from the Defense Fuel
Supply Center's fuel terminal report files for FY 1974-75. These data ware a compilation
of the amounts of fuel issued to commercial ships and billed to MSC. The compilation
was limited to the fuel terminals at Subic Bay, Yokosuka, Guam, Pearl Harbor, Rodman,
and Rota on the advice of MSC headquarters. Since detailed data were not available for
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FY 1973, fuel consumption for that period was estimated, based on FY 1974 reports and
MSC guidance, to be 1.5 million barrels.

Aircraft energy usage covers the total usage by all Navy and Marine Corps aircraft.
Energy usage was calculated from total flying hours and aircraft type fuel consumption
rates. Flying hours were sorted by function and aircraft type and the appropriate hously
Tuel consumption rate was appiied. The consumption so calculated was summed throuih
airerafi types and functions to an overail aircraft total.

Shore facilities utility energy usage was compiled by the Naval Facilities (NAVFAC)
Engineering Command headquarters. FY 1973-74 usage was compiled fron the Reduced
Energy Consumption Report and FY 1975-76 usage was complled frova the DEIS-II
reports. The data were corted by major claimant and cnergy type and summed to an
overall facilitics utility energy usage total. The resuits presented for FY 1973, FY 1975,
and FY 1976 arc worldwide totals. FY 1974 data, howevar, waie collected only for the
50 states, Overseas utility energy usage for FY 1974 was obtained from an earlier study
of facility energy usage done by David W. Taylor Naval Ship Research and Davalopment
Center (DTNSRDC). These data were added by energy form to the NAVFAC results to
give worldwide totals. Sufficient decail was not available to divide the overseas usage by
mg3jor claimant,

Energy used by shore installation ground support equipment was not accumulated
by NAVFAC. Ground support data available from an carliecr NSRDC study, however,
were not considered reliable. FY 1973 baseline data were taken from an analysis of
DEIS-J. The FY 1974 usags was estimated by scaling up the DTNSRDC FY 1974 datz by
the ratio of OP-413's FY 1973 data versus DTNSRDC's FY 1973 data. Ground support
energy usage in FY 1975-76 was taken from the DEIS-I reports.

Navy energy costs were caleulated by several means. Ship and aircraft fuel costs
were derived by multiplying computed fuel usage by the average cost of cach fuel for the
fiscal year. The usage rate was assumed to be constant throughout the year for case of
caleslation. In reality, usage rates vary. It was believed there would be no signiiicant
erres introduced by this method. Shore energy costs for FY 1975-76 were provided by
NAVFAC. Shore costs for FY 1973-74 werce calculated from average costs per energy
type and the amount of each energy type used as supplicd by NAVFAC,

ENERGY CONVERSION FACTORS AND AVERAGE ENERGY COSTS

Table A-l1 shows the conversion factors used in the energy profile system. Because
the heating or thermal value of a fuel is related to its API gravity, an average value for
cach fuel type was used. This average value is being revised based upon procurement
distribution patterns of the Defense Fuel Supply Center.

Table A-2 shows the average cosi to the Navy of each energy form for the fiscal
year,
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1 Table A-l. ENERGY CONVERSION FACTORS
|
Quan Biu? per
Energy Form e uantity, Unit i
Automotive gatoling bt 5.25x10°8
Aviation gasoline bbi 5.25x105 i
St fuel, JP-4 bl s.34x108
Jat fudl, -5 bt 5.67x108 ‘
Ketosane bl 5.67x10% i
Diese} fuel ot 583x108
Oistiltate tuel oit, No. 2 bt 583x1
Navy distiltate fuel oil (NO) bt 5.95x108 y
Navy special fuel oll {NSFO) bt 622x106
‘ Residual fuel ofl, Bunker C bbl 629x108
’ Propane gl 95,500
! Natural gas SCRC 1,031
' Coal, bituminous shost ton 24.58x106 i
Steam b 1,000
Electricityd kwh 11,600 ;
Baere! of il Aquivalent (BOE)® bbt §.8x108

3geitish tharmal unit (Btu)

b1 bacrel (bR} » 42 U.S. galtons !

€Standacd cubie foot (SCF) ‘

IEEA value=Inciudet tnergy expended in the prodection
and transmission of 1 kilowatt houe

*1 million BOE = 106 BOE

Table A2, AVERAGE NAVY ENERGY COSTS

Enetgy Type FY 1973 FY 1974 FY 1975 FY 1975 -
]
Petroleum luels {dollars per bacrel) {
AVGAS3 7350 12,190 12,387 19.257 ‘
MOGAS 6.160 9520 15,358 17,199 P
P4 5.103 9307 15400 16,611 }
P5 5.173 9409 14.700 16.023 3
OFM 4.900 9.037 14,350 15309
ND 4252 9.116 14.659 15.309
NSFQ 3.078 1672 13,759 14,164
Shore heating ol 4470 8.700 12.880 13340
Average petroleum? 4458 9.054 14,394 15,959 |
Electricity (dollars per kilowatt hour) 1.283 1.844 2.436 2.568 '
t Natural gas (dollaes per million Btu) 0610 0.720 0.930 1.230
Propane (dollars per million Btu) - - 3.280 4.060
Coal (dollas prr ton) 21320 26460 38.960 35.040 L
Purchase heat {estimated dollars per )
million Btu) 1477 2.148 2.880 3.010 ;
JAverage computed on basis of BOEs used of each fuel type, }
i
4
A4 ]
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ENERGY UTILIZATION COMPARISON (FY 1973 to FY 1976}

As shown in Figure A-2, the Navy realized a total energy reduction of 20.1 percent
in FY 1974, 21.7 percent in FY 1975, and 29.9 percent in FY 1976, ac compared with
the baseline year, FY 1973, The greatest reduction was achieved by ships, which used
48.9 percent less energy in FY 1976 than in FY 1973. This reduction in energy usage
was achieved in part by a reduction of total steaming houss. Naval aviation units achieved
2 23.6 pereent reduction in FY 1976, as compared with FY 1973. Flight hours in the
same period, however, were redused significantly. Naval shore facilities reduced their
energy usage by 13.5 percent in FY 1976 from FY 1973 levels. There was no attempt to
measure activity levels for shore facilities as there was for ships and aireraft,

In spite of the reductions in energy consumption, the cost of energy increased by
115.3 percent to $1.077 billion between FY 1973 and FY 1976 (Figure A-3). This cost
is nearly cvenly disteibuted among ship, air, and shore activities, 29.2 percent, 32.1
percent, and 38.7 percent, respectively.

Petroleum is the primary energy form used within the Navy, followed by electricity,
natural gas, and coal in popularity. In FY 1976 455.0 x 10'® Btu's of petrolenm were
used, which was 72.8 percent of the total encrgy consumed by the Navy (Figure A=),
The various forms of petroleum ¢nergy usage and quantitics used are shown in Figure A-5
and the corresponding costs in Figure A-6.

Detailed ship energy usage, ship petroletun energy usage, and ship steaming hours
data through FY 1975 are provided in Figures A-7 through A-9. (FY 1976 data are not
currently available.) Worships account for 55 percent of the total energy used in FY
1975. Dicsel fuel marine (DFM) was the primary petroleum energy used in FY 1976,
totaling 13.3 million barrels or 59.9 percent of the total. This is a significant change in
the coraposition of petroleum usage from FY 1973 when DFM accounted for only 5.2
percent of the total and reflects the trend away from NSFO in an effort to reduce fuel

types. The percentage of ship underway time decreased 32.6 percent from FY 1973 to
FY 1976.

Figures A-10 through A-12 provide detailed aircrait energy usage data similar to the
ship data. The amount of petroleum used by aircraft decreased by 23.2 percent between
FY 1973-76 (Figure A-11), which is about equal to the percentage change in flight hours
between FY 1973-76 (Figure A-12). Figure A-13 shows shore energy use by cnergy form.
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L SHiP3 AIRCRAFY SHORE
ENERGY COST IN
,1 DOLLARS (1051 CHANGE i0crtnntl
ACTIVITY
‘ FY13 FYn (3 &} eY 3Y FY 2334 FY 2378 FY 2376
. SHIrS 158060 § 263013 | 412895 NI 634 1620 8.7
AIRCRAFT 1 158852 1 23033 | 17040 po{8} ] 503 N6 1163
SHORE? 183600 | 262.608 | X283 169 e N0 1270
TOTAL 00,202 | 270047 1147354 1012180 FIR] 1202 1153
ANCAVOES UTILITIES AND GAOUAD S0 AT
BPALLIMINARY DATA
100 -
;Y
£
4
2wl
2
g
8
2% -
° .
AIRCRAFT SHORE
. CONTRIBUTICN (percent)
ACTIVITY
FY73 | FY3s | FY?5 | FY6
SHIPS 31.6 H.1 364 29.2
AIRCRAFT | 31.7 309 323 321
SHORE 36.7 350 G 38.7

Figure A-3. ENERGY COST BY ACTIVITY
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PURCHASED AND PROPANE
HEAT
rrem
t""'mu :::GE CHANGE pergents
ENERQY FORM
FY23 | FyY2a | Fyas | Fvagr | evaavs | evasas | prvr3xg
PLYROLEUM $31 | 084 | e | ang -4 «250 2354
COAL AND PURCHASED HEAT 53 34 1 39 -1 -3 -8
NATURAL GAS AND PROPANC 30 WS 303 .2 ~343 =133 «-13.7
ELECTRICTY 958 203 2.8 238 - §4 - 6% - 8.4
TOTAL 0?7 139 5086 4550 - =207 0o
HFALLIINARY DATA
1 100 =

sl :._M..‘ ..WHH
&
}
|

CONTHIHUTION (prevaimitl

1] ol

4 e o] e

1} protircrisensie
©

N
l I - N B

PETROLEU COAL AND NATURAL GAS ELECTRICITY
T PURCHASED AND PROPANE
3 HEAT
I CONTRIBUTION
‘z {percentt
ENERGY FORM
i} FY73 | fyra | Fyus | Fy76
; PETROLEUM wo | 168 | 758 | 728
; COAL AND PURCHASEO HEAT | 09 07 08 8
i NATURAL GAS AND PROPANE | 5.4 5.1 69 68
Kt ELECTRICITY wr | us | e | 2

Figure A-4. ENERGY USAGE BY ENERGY FORM
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Figure A-8. PETROLEUM USAGE FOR SHIPS BY FUEL TYPE
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APPENDIX B
PROJECTED NAVY ENERGY REQUIREMENTS 1977-2000

The designated program mangger for the Navy Energy Usage Profile and Analysis
Systemt (NEUPAS) is the MNavy Energy and Natural Resources R&D Office (MAT-03Z).
MATH3Z is assisted by the Navy Facilities Engincering Command Energy and Utilities
Division (FAC-102) and the David W. Taylor Naval Ship Research and Development
Center (DTNSRDC). The mission resource and program sponsor is the Deputy Chief of
Naval Operations for Logistics, OP-04.

NEUPAS was dezigned to provide the historical patteins of energy usage discussed in
Appendix A. In addition, NEUPAS uses the historical energy usage data to predict
general and specific future Navy energy requirements. This system, outlined in Figure
B-l, is a compilation of the end-user fuel and utility energy consumption reports,
operational hours reports, and current force-level data that had been manually gathe ¢d
for previous studies. The data are supplemented with projected force levels, unit eneiry
wsage characteristics, and enargy eost information to support the predietive analysis. The
function of the three analyses and the data resources used by cach are described below.

The Historical Energy Usage Profile Analysis Program uses the data shown in Figure
B-1 to produce yearly (as eurrently structured) energy usage profiles, interyear compari-
sons, and historical energy usage trends. The analysis output includes energy usage, which
is sorted by energy source down to the level of individual ship hull and airframe numbers
and individual shore stations, tabulated up through ship and aireralt classes and major
ciaimants, as well as activity-level dafa (steaming and flying hours) for ships and aireraft.
Historical energy cost is presently a calculated value for ships and aircraft, obtained by
multiplication of the yearly average Navy Petroleum Office fuel price by consumption for
the year, and is an actual reported expenditure for shore energy, which is obtained from
NAVFAC. The basic ship data elements manipulated by this program (Figure B-2) include
the Fuel Consumption and Steaming Hours reports submitted by each active fleet and
reserve force ship to its fleet command. Fuel consumption data for the Military Sealift
Command (MSC) nucleus fleet ships are taken from the Defense Energy Information
System (DL.5-I) report and tabulated manually for only those chartered MSC ships that
are fueled by government fuel stocks. Aircraft data include the total flying heurs of each
Navy and Marine Corps aircraft as reported to the Naval Aircraft Inventory Management
System (NAIMS) and the aircraft fuel consumption rates from the Flying Hours Program
Midnagement System (FHPMS), maintained by OP-511, used to produce aircraft fuel
consumption data. Shore facility encrgy usage data is taken from the DEIS-II reporting
system. The current ship force levels, obtained from the Ship Systems Management
Information System (OP-902G2) is used to cross-check the completeness of the ship fuel
consumption report submissions. In addition, liquid energy source data taken from the
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DEIS-1 is used both as a further differentiation by fuel type for shore utiiitics, admin-
istrative, and ground combat support functions and as a cross-check for fuel censumption
by ships, aircraft, and shore elements. The program has been written to allow error
identification in both of these cases. In addition, the program provides permanent data
files of all data sources, as well as historical output files, to provide a base for such
specialized historical studies as might be requiredd and for input to the projection
programs.

The FY 2000 Encigy Usage Projectionn Program (Figure B-3) forecasts total Navy
energy usage and cost yearly through FY 2000, based on projected force levels, energy
cost, and unit consumption. The projection output is broken down for ships and aircraft
by year, ship class or aiveraft type, and fuel type. The program uses the historical energy
usage data and operativnnl hours data to establish average fuel consumption rates for
¢ach existing ship class and aircraft type. Projected ship force levels are those taken {rom
sources listed in Figure 8-2, including the current Five-Year Defense Plan (FYDP), the
Program Objectives Memorandum (POM) and the Extended Planning Annex (EPA).
Projected aircraft force levels are taken from the Aircraft Material Program (NAVAIR-
1214} and the Single Plan by Model (OP-508). Since no aircraft data are generally
available for the period beyond FY 1995, these sources have beenn manually cxtended
through FY 2000 in a continuation of indicated aircraft replacement trends. MSC energy
utilization projections are now based on a historical percentage of that of the ship
community for liquid fuels. Projected unit energy ' age characteristics for new ships and
aircraft are based upon the characteristics of those units that are replaced, using properly
scaled fuel consumption figures. In the case of new types of ships and aircraft, projected
fuel consumption is based cither upon projections available from appropriate NAVSEA/
NAVAIR program managers or upon empirical relationships between appropriate
displacement/speed/shatt horsepower characteristics and fuel rates. Shore energy usage
projections for this appendix were not produced by NEUPAS, although that capability
exists. NAVFAC (FAC-102) gave their best assessment of Navy shore energy requircments
through the year 2000. Figure B4 and Tuble B-l give the Navy Best Assessment of
encrgy usage through FY 2000.

The Scenario Energy Usage Projection Program (Figure B-5) is essentially a special
case of the FY 2000 projection. The program projccts the energy needs of specifically
defined task force size naval units, based on appropriate sections of the total FY 2000
projection. Parameters at the option of the analyst arc task force units (both ship and
aircraft types and numbers), the operating tempo, and the operational duration. Shore-
energy usage specific unit projections are presently omitted because the projected figures
supplisd by NAVFAC were too optimistic, assuming all energy and engincering programs
received full funding.
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APPENDIX C

APPLICATION OF ENERGY MORELS TO NAVY
ENERGY COST PROJECTION ANALYSIS

INTRODUCTION

Navy fuel' requirements are fulfilled by the Dejense Fuels Supply Center (DFSC)
through vendor contracts, which it administers. DFSC buys from the vendor that offers
the lowest laid-down cost (the total cost of the product FOB the refinery plus transporta-
tion cost to the using activity), Under DFSC’s integrated fuels management authority, the
cost of supplying fuel to all the military services anywhere in the world is recovered by
charging a standard price for c¢ach major fuel when it is transierred from DFSC's
wholesale system to the consumer, The standard price remains fixed, regardless of the
service user’s geographic location. Four DFSC standard fue! prices for recent years are
plotted in Figures C-1 through C<. The figures also show the average procurement
contract prices for fuels that were bought by DFSC during FY 1973-75. The data were
taken from DFSC's Swmmary of Procurentent Statlstics. DFSC standard price analyses are
prepared quarterly; however, the prices are adjusted as required to cover DFSC's product
cost, transportation cost, and fuel storage cost. The product procurement contract prices
reported by DFSC reflect prices in effect on the date of contract award; the data were
not adjusted for price increases, although such provisions are included in the contracts.

Therefore, the average prices shown may be lower than the prices the government
actually paid the vendor.

Not all Navy fuel is purchased at DFSC standard prices. According to Navy
Petroleum Office (NAVPETOFF) records, during the third quarter of FY 1975, 70
percent of ali Navy fue! was purchased from DFSC or the other military services at DFSC
standard prices. During the same time, 30 percent of the fuel was purchased locally or by
DFSC-negotiated contracts for direct delivery to the military services. The unit prices
paid for fuels under these contracts are negotiated in the open market and may be higher
or lower than the DFSC standard price at the time of purchase. NAVPETOFF estimates,
however, that the prices average out somewhat lower than but close to the standard

price. Therefore, it is assumed that nearly all Navy petroleum fuels are purchased at or
near DFSC standard prices.

YThroughout this appendix, “Navy fuels™ refers to coal and petroleum fuels. The term does not include nuclear fuels.
Purchased steam makes up only a small fraction of Navy shore energy usage, and a large postion of it is provided by
the Army or Air Force as the host service on bases where Navy activities are tenants. Purchased natural gas and
electricity for Navy shore use is generally obtained from locai utility companies under contracts negotiated by the
cognizant NAVFAC Engineering Field Divisions.
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FUTURE WORLD, US., AND NAVY
ENERGY ALTERNATIVES

National policies must be dirccted toward limiting the nation's dependence on
foreign energy soufees by developing and implementing techniques for

e Using energy sources other than petroleum for all applicaticns that do not require
portable (liquid) fuels;

s Recovering petroleum more completely from the nation's petroleum resenves;
e Converting nonportable fuels into usable liquid fuels;
¢ Conserving all forms of energy.

Political, economic, technical, and time constraints suggest that the best federal effort
that can be expected is subsidizing encrgy development and implementation ¢fforts. This
must be done so that the ratio of fuel imports to total U.S. consumption can be
maintained at about the current level,

Based on the experience of the past few years, it is possible that the Petroleum-Qil-
Lubricants (POL) budget will be the controlling factor affecting future peacetime fleet,
aireraft, and shore operations; it will dictate to a large extent the readiness of fleet units.
Therefore, the Navy must give close attention to projected future energy prices. Several
different processes are now being used to make eneryy cost projectinns. To show a range
of possible future U.S. energy prices and import ratios, five cases were developed using
different projection processes and assumptions regarding U.S, energy supplies and import
energy prices. Navy energy prices were calculated from assumed U.S. energy prices and
the assumed world (import) energy prices. These prices were multiplied by projected
Navy energy consumption requirements to project annual Navy energy expenditures. A
description of this analysis {ollows.

PROJECTED U.S. ENERGY PRICES AND IMPORT RATIOS

Projecting future Navy energy prices and expenditures involved determining U.S.
energy prices for five different cases, cach of which assumed varying amounts of U.S.
energy supplies and cost of imported fuels, Navy energy prices were caleulated and
multiplied by projected Navy energy consumption quantities to project annual Navy
energy expenditures. U.S. energy import ratios were varied for three of the five cases.

Two basic approaches are in general use for projecting energy prices. One, based on
best judgment, involves making qualitative and quantitative assessments of various energy-
related factors and the effect on energy costs and then estimating energy prices. The
other involves developing a mathematical model to represent the interactions among the
various relevant factors. The model may be simple or complex, static or dynamic, and use
any of several techniques to represent the interactions among the various elements in the
energy system to be analyzed,
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The judgmental approach is obviously easier to implement and can more readily
accommodate such unquantifiable factors as future U.S. or world political climates. The ;
mathematical modeling approach is more difficult and expensive to implement, but it ecan !
more readily consider complex interactions among many quantifiable factors and indicate
the sensitivity of the outcomes to variations in those factors. (The simpler moddels are less
capable of handling complex dynamic interactions among facters; but they are more
capable of handling arbitrarily variable inputs than are more complex models.) The
techniques used for the five cases analyzed in this study ranged from a simple judgmental
process to a complex dynamic network model,

Although U.S. energy models do not directly project prices the Navy will pay Yor
energy procured overseas, they can be used to deteymine energy prices for fuel the Navy
will procure from the U.S. civilian energy market, Based on a brief survey of available
US. energy models, two were selected to project civilian prices: Stanford Research
{nstitute’s (SRY) U.S. Energy Model and Federal Energy Administration’s (FEA) Short-
Term Petroleum Forecasting Model (STPF), These two models prediet the future U.S.
energy situation (domestic, imported, and synthetic energy quantities and prices, and
other input quantitics) for the long term (SRI) and the short term (FEA) under given
conditions: amount of U.S. reserves: U.S. produstion/price controls and incentives: and
import price controls. In addition to these two models, two differing judgmental tech-
niques were used in the study,

Seultana,. ..

st

e

The SRI model was used to test the stability of energy product prices and import
ratios, assuming reasonable variations in demand. Product prices tended to be relatively
stable when U.S, supply varied, but instable when import prices varied; Import ratios
were sensitive both to vanations in U.S. supply and to variations in import prices. U.S.
energy supply conditions and impost price conditions were therefore the primary wvari-
ables used in the analysis. Reference and pessimistic conditions of U.S. energy supplies
and nominal and high levels of import crude oil/natural gas prices were defined in terms :
applicable to the two models and the two judgmenta! techniques.

e s
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These two supply conditions and two price levels could be combined to obtain four
combinations, as shown in this two-by-two matrix.

Energy Import Prices

Nominal High
Reference Case 1 (SRI) '
Conditions Case 3 (STPF) }.

U.S. Energy Supplies
. Case 2 (SRI)
g:‘:&?:::;;: Case 4 {Exponential)
Case 5 {Linear)

The combinations represented by the lower left-hand and upper right-hand boxes are
consit - least likely to occur. The combinations represented by the upper left-hand and
low ezt .nd boxes are relatively likely, with the likeliliood increasing from upper left

-5




to lower right. Product prices tended to increase and import ratios to decrease along the
diagonal from l2ft to right.

The combinations of U.S. supply conditions and import price levels for the five
cases analyzed are indicated categorically by their positions in this matrix. The input
assumptions defining the five cases are listed in Table C-l; more detailed quantitative
input data for the three eases that used mathematical models (and therefore used
quantitative inputs) are shown in Table C-2. The tables show the differcences in the {orms
of inputs used by the five models, The SRI model inputs are mathematical relations, for
a dynamic approach. Also, the SRI import price relations are asymptotic functions based
on an ¢conomic analysis. The STPF meodal assumes that the import price remains
constant.

Cases 1, 2, and 3 Assumptions
Table C-2 lists the assumptions that were used for Cases 1, 2, and 3,

Case 4 Assumptions

In the Case 4 projection, future trends in the various factors that can be expectad to
havx significant 2ffeets on enarey prices are assessed. The rates at which the prices of
various energy forms will inerease are estimated from the predicted behavior of the
factors. The assessments and estimates were developed by the Naval Facilities Engineering
Command; a brief summary of the various factors follows.

Coal

Coal price projections are based on umount of reserves, mining costs, transportation
costs, nature of current and potential markets, availability of alternate fuels, and support-
able price levels. Because of transportation costs, coal from 2 given area usually supplies
acarhby areas. The United States is currently capable of producing more coal than it
consumes, and this capability is expected to continue for the next few years., However,
with the axpected shift from gas and oil to coal for electric power generation and
improved coal liquefaction techniques to produce vehicular fuels, the growth in coal
demand may require increased production capacity, The current steep climb in mine
development costs, the expected increases in strictness of environmental preservation and
reclamation requirements, and the projected increases in real wages for coal miners
indicate an increase in coal prices relative to the overall cost of living. However, because
of a large number of independent coal supplies, the price of coal should remain
reasonable, compared with the prices of other available fossil fuels.

Petrolenm

A decline in U.S. oil reserves and production rates without a corresponding reduc-
tion in demand will probably lead to continually increasing dependence on foreign
resources. The cost of producing domestic synthetic oil will probably remain quite high.
U.S. bargaining power resulting from the dependence of foreign oil producers’ on U.S.
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Table C-1. INPUT ASSUMPTIONS FOR PROJECTED - -

Camne 1: SR| Energy Model
Reference U.S, Supply Condition
Moderate increase in iifting cosis witt: (vcreasing cumulative produstion
Moderate synthetic oil/gas production ,osts
Price contrals off ali oli/gas (before 1.80)
Jominal Import Price Condition
Porude * 21 — 8(0.94 *

witre P = constant 1975 dollaes; and
t = years elapsed since January 1976

Case 2: SR Enetgy Moda!

Pessimistic U.S. Supply Condition
Rapid increase in lifting costs with increasing cumulative production
High synthatic oil/gas production costs
Feice controls off all oil/gas (before 1980)

High Import Prize Condition
Poude ™ 26 — 10(0.94)¢
where P = constant 1376 dollars; and
t = years elapsed since January 1976

Lase 3: FEA Short-Termi Petroleum Focecasting Model

Base U.S. Suppiy Condition
Moderate finding rates
Moderate Alaska North Slope production rate (1.6 million bbl/day in 1977)
Annual 3 percent increase in domestic crude oil prices from $7.99/bbt (in

constant 1976 doilars) thraugh 1978 (per EPCA)

Current price controls on gas

Base Import Price Condition
Import price remaing at S13/bbl (in ~onstant 1976 dellars) theough 1978

Case 4: Exponantial Price Inzrease Model

Pessimisiic U.S. Susply Condition
Declining U.S. production of oil and gas
1).S. oil and Jas price contro!s gradually removed, ending in 1985
gscalating costs of U.S. coal production
Escalating casts of electric power plant canstruction and operation (both

coal-fired and nucicar)

High Impert Price Condition

Gradually escalating import crude prices

Case 5: Navy Best Assessment (Weightsd Assessment of Cases 1 4)
Pessimistic 1J.S. Supply Conditic:
U.S. oii/qas resources at U.S. Geological Survey mean
U.S. sit/gas price controls extend beyond 1980
Continued slow expansion of U.S, coal production and utilization
Continuad slow expansion uf U.S. nuclear power development
Slew development and higlt costs for synthetic vehicular fuels
“High Import Price Condition

Peruds = 13(1 + 0.04¢)

where P = constant 1976 dollars; and
t = years elapsed since January 1976

C-7
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Table C.2, DETAILED INPUT ASSUMPTIONS
FOR CASES 1,2, AND 3
! Factoe Yeor Core | Case 2 Come J
U.3. enegy demand assumed growth rate 19751978 4423
(percent) 1978.198S 23 23
1966.2000 s 28
| Import crude price (dollacs per barrst) 1978 130 13.00 13.27 N
i {Consaant 1975 dollars) 1960 14.78 18.29 13.27
. 196% 16.02 1987
1990 1658 21.09
199€ 17.90 22.20
] 2000 1840 2290 1
i Import ccude avellability 1975.2000 No limit No limit No limlt
Domaestic crude price 19761979 2 2 b
i 1233.2000
Comettic crude awilsbility ¢ Nia
Synthatic production rate {miltion d d None
barrels per dey)
Cumulstive production (blliions of barrels) 0 3N 3.0
L 70 7.60 8.00
140 14.00 19.00
210 3290 N/A
3 4Same as for reports.
E by percent growth rate Energy Policy arnd Conservation Act (EPCA) incentive,
STaken into account by 3nd In the establisthment of a relation between lilting
cost and cumulative production,
F 9Developed by model through action of market demex/price lnteraction; not . .

i significant belore 1390,

products, such as agriculturai preducts, is limited. A long-term increase in world demand
{ for oil and a long-term decrease in the world oil supply suggests that the world price of
oil will continue to increase.

Natural Gas

The natural gas situation is similar to that of petroleum; a decline in U.S. rese: .es
and production rates, without a corresponding reduction in U.S. demand, results in an
increased demand for imports, Foreign gas supplics, however, are relatively limited, and
the ratio of import tn domastic prices is higher for gas than for oil. (Domestic gas price
controls have kept the price of gas much lower than that of oil, on a per-Btu basis.)
Based on supply availability projections, the known monetary needs of producers, anrd
current price trends, it is expected that gas prices will be allowed to rise more rapidly
# than those of oil until about 1985. About this time, gas prices will have reached a

slightly higher price level than oil prices, and both will continue to rise at the sanic rate.

Electricity

“uel costs currently account for 25 percent to 50 percent of the cost of electricity
to the consumer; the exnected future increases in fuel costs will, of course, increase

-
U
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electricity costs, In addition, other costs, including fixed charges, depreciation, amortiza-
tion, interest charged to construction, eamings applied to eommon equity, ete., are
escalating rapidly. The embedded amortizable rate is currently about $200 per kilowatt
of installed capacity, but essentially all existing plants must be replaced over the next 23
years. Power plant costs are now betwaen S600 and S1,000 per kilowatt of installed
capacity “or coal-fired plants and appreciably higher for nuclear plants. Higher replace-
ment costs, escalating fuel costs, and other continued growth costs will probably create
an increase in the rate for eclectricity cost, which, for the next 235 years, will be
appreciably higher than the increase rate for coal or oil.

Case 4 projections were formulated on the basis that cost increases of fuels and
electricity can best be represented as constant percentages, resulting in exponential
increases in constant 1976 dollars.

Case 5 Assumptions

The Case 5 projections were developed for the Navy Energy Office (OP413) by a
process similar to that used for Case 4. The projections are based on the general
considerations that: .

e The world situation, excluding the United States, with respect to energy produc-
tion and consumption is:

— The world in general and Western Europe in pasticular tend to allow high
energy prices to limit consumption and do not permit environmental or safety
considerations to severcly limit production.

— As a result, crude oil production in the North Sea, the USSR, and Mexico is
developing at u much higher rate than expected; nuclear power development
(including breeder reactor development) ic proceeding at a high rate; and
energy consumption practices in Europe and elsewhere continue to be
consérvative.

— For these reasons, world crude oil prices (as set by nations now in OPEC,
those—such as Mexico~that may join OPEC, and those—such as Britain,
Norway, and USSR~—that probably will uot join) will probably remain near
current levels, in constant 1976 dollars, except as gradually increasing lifting
costs tend to raise prices. The decision of OPEC not to raise prices in June
1976 supports this belief,

« The situation of the United States, including Alasky, with respect to energy
prodizction and consumption is:
~ The United States appears likely to continue consumption encouraging energy
price controls at least into the 1980s, although EPCA Phase Il controls are
now scheduled to end in 1979. Also, the United States is likely to continue
emphasizing environmental and safety considerations in planning the develop-
ment of both fossil fuel and more advanced energy sources, although the
failure of the California Nuclear Initiative in June 1976 indicates that the
strength of the environmentalists is not overwhelming.
— As a result cf environmental and political considerations, as well as technical
problems, significant delays beyond currently set goals are likely to occur in

C-9
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the completion of both the Alaskan pipeline and sufficient CONUS pipeline
capacity to deliver Alaskan crude and the Elk Hills reserve crude to castern
U.S. refineries; in the development of U.S. offshore oil and gas sources; in the
development and implementation of tertiary recovery techniques; in the
expansion of coal production and utilization; in the development and imple-
mentation of synthetic fuel production techniques; and in the expansion of
nuclear.power production.

~ For these reasons, it is probably that U.S. energy consumption will continue to
grow at a rate exceeding the hoped for 2 percent per year; domestic produc-
tion of energy will not keep pace; and distribution difficulties will result in
temporary West Coast oil: surpluses parallelled by chronic East Coast shortages,

Many factors, interacting in a complex matrix, will determine future energy prices.
Some factors tend to cause prices to increase exponentially (at a constant percentage
rate, which is a constantly increasing absolute rate). Other factors tend to cause prices to
increase asymptotically (toward some limit, as a constantly decreasing absolute rate). Stiil
other factors tend to cause prices to oscillate {to vary up and down in a short-term cyclic
manner). Neither the future behavior of these factors, nor the manner in which they
interact, has been or can be accurately established, However, it appears reasonable to
expect that the resulting genesal trend of energy prices will be reasonably close to a
lincar increase (an increase at a constant absolute rate, in constant 197§ dollars). Figure
C-5 shows this situation and the type of behavior projected for Case 5, the Navy's best
estimate.

EXPONENTIAL INCREASE

LINEAR INCREASE

ASYMPTOTE —-—-\

ASYMPTOTIC INCREASE —-—/

\A-— CYCLIC OSCILLATION

PRICE (CONSTANT DOLLARS)

FUTURE THAE -9

Figure C-5. GENERAL VARIATIONS IN PRICE INCREASES
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Significant outputs of the model runs for Cases 1, 2, and 3 are listed in Tables C-3
and C-4. The percent of U.S. oil requirements that must be satisfied by imports, as
predicted for each of these three cases, is tabulated in Table C-5, The predicted U.S.
energy price behaviors resulting from the Case 4 and Case 5 analyses arc shown in Table
C-6. Utilization of the data in Tables C-3 through C-6 in calculating future Navy energy
prices is discussed in the next section.

FUTURE NAVY ENERGY PRICES AND
FUNDING REQUIREMENTS

The costs of the various fornis of anersy used by the Navy depend on U.S. and
foreign energy prices and the fractions of the Navy'’s requirements that are satisiied by
procurements from U.S. and foreign suppliers. In particular, DFSC stanuard juices for
Navy liquid fuels can be expected to follow the price fluctuations of the crude oils from
which the products are made. (The cost of the crude input to the refinery is 80 to 85
percent of the total cost of the refined product.)

Available data indicates that in FY 1975, continental U.S. (CONUS) suppliers
provided 68 percent of the JP-5 and 20 percent of the DFM procured by DFSC, as well
as 71 percent of the fucl oil, 88 percent of the purchased electricity, and virtually 100
percent of the natural gas consumed by the Navy's shore activities, If it can bhe assumed
that (1) DFSC wil! continue its present policy of procuring from CONUS sources those,
and only those, products that are to be consumed domesticzlly: and (2) the worldwide
geographic distribution of Navy energy consumption will remain about the same as in FY
1975, then the FY 1975 split between “ONUS and foreign veéndors for Navy eneray
produsts can be expected to continue without significant change. The average nrices paid
by the Navy for natural gas, electricity, fuel oil, and JP-5 will then continue to depend
primarily on U.S, prices; the price paid for DFM will continue to depend primarily on
the world price of crude oil.

The model output data given in Tables C-3 through C-6 have been used to calculate
Navy energy prices. The procedure for Cases | and 2 follows. The domestic crude price is
assumed to be $7.66 per barrel in 1976 and to be equal to the assumed import price of
1980 and beyond. For 1976, an effective U.S. crude price is calculated as a weighted
average of the domestic price ($7.66 per barrel) and import crude price (S13.00 per
barrel), with weighting factors given by the fractions of U.S. consumption supplied from
aomestic (0.6) and foreign sources (0.4). The resulting effective U.S. pnce is $9.80 per
barrel. An effective DFSC crude price is then calculated as a weighted average of the
effective U.S. crude price and the import crude price. DFSC standard prices for JP-5,
DFM, and fuel oil ame scaled from 1976 prices in proportion to the varying effective
DFSC crude prices obtained by this process. Purchased electricity prices are obtained by
applying a Navy price markup factor to the U.S. wholesale prices given in the model
output tables. (Wholesale prices for FEA’s supply and import conditions for the period
beyond 1990 are determined by extrapolation from the 1980, 1985, and 1990 prices.)
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Table C-4, FEA SHOGRT-TERM PETROLEUM FORECAST
MODEL OUTPUTS* (CASE 3)

: {Referance supply, nominal price) i
L%
Factor 1976 1977 1978
3 Import oil (dollars/bacral) 13.27 13.27 13.27
Domaestic crude price {dollars/bacrel) 7.99 8.23 8.48
8 Wholesale product price (dollars/barrel)
Gasoline, vehicular 14.45 14.61 14,73
Kerosene-type jat fuel 12.03 12.24 1242
Middle d istillate 12,79 12.98 13.11
¢ U.S. consumption {million of barrels/day)
; U.S. domestic 9.714 9.439 10,640
! Imported 7.037 | 7.955 7.148
Total 16.751 17.394 17.788
adjusted 10 1976 conditlant and constant 1976 dollers,

Table C.5. U.S. OIL REQUIREMENTS
-SUPPLIED BY IMPORTED OIL

(Percent)
Case 1975 1,9';6 1977 | 1978 | 1980 | 1985 | 1990 | 1995 | 2000
Case 1 40.6 - - - 3.1 27241 249 | 2521 274
Case 2 40.6 - - - 227 | 235 16.2 1.1 7.5
Case 3 - 42,0 45.7 40.2 - - - - -
(_n
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Table C.6, PREDICTED U.S. ENERGY PRICE
INCREASES (CASES 4 AND 5)

Product Years Case 4 Case 5

Coal 1976-2000 (1,020} (1 +0.031)
DFM, JP.S, fuel oil | 1976-2000 (1.040)% (1 + 0,041)

1376.1985 (1.120p¢ (1 +0.10)
1986-2000 (1.040)t (1+0.101)

Elretricity 1976-2000 {1.055)¢ (1 +0.06t)

Natural gas

t = yoots elapred since beginning of time petiod,

For Case 3 the procedure is the same as for Cases 1 and 2, with the excepion that
calculations are made only for 3 years=1976, 1977, and 1978-~based on domestic crude
prices as given in Table C4, These prives escalate at 3 percent per year, the EPCA
incentive rate, Weighted average crude costs are calculated for cach year, rather than just
for 1976, and price escalation multipliers are calculated for 1977 and 1978 from the
weighted averages. The caleulation of DFSC standard prices tiien proceeds as for Cases |
and 2. The resulting Navy prices for DFM, JP-5, and fuel oil, as well as the intermediate
results obtained from the various steps in the calculation, are listed in Table C-7 and the
prices are plotted in Figure C-6.

The price escalations from Tabic T-6 are used to caleulate Navy prices for Cases #
and 5 from the 1976 prices used for Cases 2 and 3. The results of these calculations arc
included in the estimated price listed in Table C-7 and in Figures C-6 through C-9.

The Navy'’s Best Assessment of future energy requirements is shown in Table C-8.
Table C9 shows detailed estimated funding requirements for Navy energy lor FY
1976-2000, both in constant 1976 dollars and in current dollars (assuming the EPCA 7
percent inflation rate remains constant). The constant dollar figures represent the product
of the unit prices given in Table C-7 and the energy quantities given in Table C-8 for the
five cases considered in the analysis. The resultant estimated funding requirements for
Navy energy for FY 1976-2000, beth in constant 1976 dollars and *n current dollars
(assuming the EPCA 7 percent inflation rate remains constant) are shown in Figures C-10
and C-11. In addition, projections for ship, shore, and air energy usage are illustrated in
Figures C-12 through C-16.
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APPENDIX C

ORGANIZATION AND MANAGEMENT OF
NAVY ENERGY RESOURCES

INTRODUCTION

Because of the universal nature and magaitude of the eurrent energy problem, Navy
encrgy management 3nd planning will be influenced by natonal and LDD-lavel energy-
related aetivities and organizations. National programs and federal Jegislation will directly
affeet opportunities and resources avsilable to the Navy. DOD encrgy policies and
guidelines will directly influence the establishment of Navy energy planning priorities.
The national energy planning environment is complex and demands communieation and
close eooperation among all ageneies. Enacted and proposed national legislation relevant
10 Navy energy planning is summarized in Appendix E.

NATIONAL ENERGY ORGANIZATION

The federal government, through the Federal Energy Administvation (FEA) and the
Energy Research and Development Administration (ERDA) is providing leadership and
agsistance in ereating a national 2nergy climate and developing specific incentives needed
1o achieve national energy goals. Thes2 incentives include encouraging maximum industry
involvement: initiating energy rescarch, development, and demonstration efforts where
industries efforts are unable to achieve national goals: and establishing a consistent
developmental and regulatory framework that balanees the early development of alterna-
tive technologies with other requirements (health, safety, environmental protection, and
economic regulation).

Federal Energy Administration

FEA was established in May of 1974 to direct and conduct programs related to
production, conservation, use, control, distribution, rationing and allocation of all form.
of energy. The scope of these program activities and the future direction of FEA were
expanded by the Energy Policy and Conservation Act (EPCA), which became law on
December 22, 1975. EPCA establishes national policies on oil price and allocation
controls, conservation measures, supply initiatives, and emergency authorities, such as
contingency planning for protection against another embargo. Specific provisions of the
act establish

e Standby authoritits enabling the President to implement rationing and mandatory
conservation plans to meet U.S. domestic needs and internatioral energy cominit-
ments during a future supply interruption.
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A Strategic Petroleum Reserve to offset the impact of a supply interruption.
* Provisions for loan guarantees to develop new underground coal mines.

e Ceiling prices an domestic oil, while providing incentives to stimulate certain
types cf oil production.

e Energy conservation measures through voluntary and mandatory programs appli-
cable to industry and state and federal governments,

e Encrgy cfficiency standards for automobiles und encrgy efficiency targets for
appliances and other consumer products.

e Expansion of a national coal conversion program to reduce U.S. demand for
naturai gas and petroleum products.

Through its various offices FEA sets the general tone and direction of the national
energy policy. While s programs complement those of ERDA and DOD, there is little
direct interface at this time between the Navy and FEA concerning energy research and
development.

Energy Research and Development Administration

ERDA was created by Congress in October 1974 to assume the principal lead for
federal energy research and development. Soon after its establishment, ERDA, in compli-
ance with its legislative mandate, began to determine national energy research and
development goals. These goals, listed below, were incorporated into ERDA’s first report
to Congress (known as ERDA 48) and have been more recently refined in ERDA 76-1.

e Expand the domestic supply of economically recoverable energy-producing raw
materials.

e Increase the use of essentially inexhavstible domestic energy resources.
e Convert fuel resources efficiently into more desirable forms.  »

o Increase the efficiency and reliability of the processes used in energy conservation
and delivery systems.

» Change consumption patterns to improve energy use.
e Increase end-use efficiency.

¢ Protect and enhunce the general health, safety, welfare, and environment, as
affected by energy.

o Perform basic and supporting research and technical services related to energy.

The sigrificance of ERDA's program, as reflected by these goals, is that it establishes
the priorities for all federal energy res~arch and development. [t is therefore critical that
the Navy be aware of these priorities and that these priorities are reflected in the Navy's
energy research and development efforts.

There are currently eight specific programs in which ERDA interfaces with DOD and
the service departments. These eight programs, as required by law or defined by joint
agreements, are outlined below.
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o Synthetic Fuels

Legislation — There is no general or specific legislation requiring joint etrorts be-
tween ERDA and DOD. However, joint efforts have been undertaken between
ERDA and the Navy as the result of the Navy’s interest in shale oil.

Agreements = Recent fetters (May 1976) have been exchanged between DOD and
ERDA spelling out commitments {or future juint efforts. No agreements exist
between the Navy and the Ammy or Air Force, although these are essential for
continued shale oil testing.

Photovoltaic Applications

y Legislation — The Solar Energy Rescarch, Dewvelopment, and Demonstration Act of
1974 establishes what areas in solar energy should be addressed by ERDA and
other agencies. Section 3 calls out photovoltaic power gencration and Section
11 directs ERDA to enter into such arrangzments and take such other steps as
may be necessary or appropriate to provide for effective coordination of solar
energy technology use within the federal government. DOD is interested in
photovoltaic energy conversion technology because of its potential for pro-
moting energy sell-sufficiency en military bases.

Agreements — None have been formalized.

Ocean Theraal Gradients

Legislation ~ Same as for Photovoltaic Applications.

Agreemients ~ None have been formalized, although the Navy has helped ERDA
formulate the Ocean Themal Energy Conversion (QTEC) program by making
available to ERDA, on a consulting basis, Navy employees who are particularly
knowledgeabls in ocean technology and engineering.

.

Solar Heating and Cooling

Legislation — The Solar Heating and Cooling Act of 1974 (Public Law 93-409)
establishes that ERDA and HUD shall initiate and carry out a program for the
development and demonstration of solar heating systems for use in residential
dwellings. It also calls upon the Secretary of Defense to contribute to the
program by arranging for the installation of solar heating systems in a substan-
tial number of federally owned houses.

Agreements — No formal memorandum of understanding has been signed. However,
installation of solar Lcating and cooling units is underway in Navy, Army, and
Air Force houses.

Ocean Farming

Legislation — The Solar Energy Research, Development, and Demonstration Act of
1974 covers this activity.

S . e S it~ TS y
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Agreements — No  formal memorandum  of understanding  exists, although the
American Gas Association and ERDA are juintly funding the Naval Undersea
Center, San Diego, to conduct an ocean farm project. Giant kelp plants are to
be used in this demonstration.

Fhuldized-Bed Boiler Research

Legislation - No legislation has been enacted. The Navy’s interest is in making base
facilities available to ERDA to the mutual benefit of ERDA and the Navy,
Agreements - None are in effect.

Geothermal Research

Legislation — The Geothermal Energy Rescirch, Development, and Demonstration
Act of 1974 (Public Law 93-410), as amended, directs ERDA to prepure a
comprehensive program definition of an integrated effort and commitment for
effectively developing geothermal encrgy resources. The administrator, in jre-
paring this program definition, is authorized to consult with other feduvral
agencies and nonfederal entities,

Agreements — Although there are no formal ERDA/Navy agreaments, joint planning
efforts have resulted. One such effort is the utilization of the COSO thermal
area at the Naval Weapons Center at China Lake, California.

DEPARTMENT OF DEFENSE (DOD) ENERGY ORGANIZATION

DOD involvement and participation in the national program is essential if the
military services are to both support national goals and achieve an ensured supply of fuel
and other energy sources required for accomplishment of their mission. Since DOD is the
largest single user of energy, consuming approximately 3 percent of the nation's total, it
can have a direct influence oa many key programs. Further, it is necessary that DOD and
individual military services recognize that they cannot remain idle while ERDA and other
nondefense agencies solve their energy problems,

Defense Energy Task Group (DETG)

In September 1973, the Assistart Secretary of Defense (Installation and Logistics)
(ASD(I&L)) acted on guidance received from the Deputy Secretary of Defense and
established the DETG to conduct an in-depth analysis of the energy situation within
DOD and to provide recommendations for improving the management of defense energy
resources. DETG completed a preliminary analysis on 15 November 1973 and published a
Phase 1 report, Management of Defense Energy Resources. Included in the report was a
listing of many critical energy issues; the following policy guidelines were recommended.

¢ Concentrate on DOD missions and needs,
e Concentrate in areas of major payoff,

D4




Give high priority to natural hydrocarbon fuel conservation and synthetic fuel
utilization,

Maintain current knowledge of civil agency R&D,

Encourage incorporation of DOD requirements into civiliun programs sponsored
by ERDA,

Effect interservice coordination through DDR&E coordination committee.

After the Phase [ report, a number of organizational measures were carried out

within

DOD. These included the establishment of a Defense Energy Council in OSD and

a Directorate of Energy supported by an Energy Action Group to coordinate DOD
actions to meet the energy supply crisis to work with FEA.

Defense Energy Policy Council (DEPC)

The function of DEPC, Figure D-1, is to develop broad energy policy guidelines. ‘The
council is chaired by the ASD(I&L) and is composed of representatives of the following:

OASD - (I&L)

OASD -. (ISA)

OASD — (P&E)

OA3D = (PA)

ODDR&E

Office of the Joint Chiefs of Staff (CJCS)
Defense Supply Agency (DSA)
Amy

Navy

Air Force

Defense Fuel Supply Center (DFSC).

Directorate for Energy

The Directorate for Energy, Figure D-1, was established on 2 January 1974 as the
primary DOD focal point for energy matters. The Director for Energy reports to the
ASD(I&L) and serves as program manager for energy. His responsibilities include:

Developing a Petroleum Logistics Policy,

Representing and supporting the presentation of DOD positions on energy matters
at Congressional hearings and intcragency forums,

Assisting in the development of DOD energy budgets,

Serving as DOD principal point of contact on all energy matters and implementa-
tion of energy policy,

Managing the DOD Energy Conservation Program,
Monitoring the implementation of recommendations of the DETG report,

Monitoring and recommending priorities of DOD R&D efforts in energy and
energy-related matters,

D-5
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Preparing standby allocation programs for DOD,

Monitoring current energy procurement and supply problems,
Reviewing DOD requests for priority fuel supply allocations,

e Scrving as secretariat for DEPC and Defense Energy Action Group,
e Developing the Defense Encrgy Information System (DEIS).

In carrying out its responsibilities, the directorate works closely with all DOD
clements recognizing the energy-related responsibilities assigned to other DOD organize-
tions. All DOD contacts on energy matters with other federal agencies are to be

coordinated with this directorate to ensure that DOD policy and positions are presented
in a consistent manner.

Defense Energy Action Group (DEAG)

DEAG, Figure D-1, was established to provide a framework for effectively coordi-
nating the implementation of DEPC guidelines and a forum for information exchange.
DEAG is composed ol representatives from the Defense Staff, the services, DSA, and

0JCS, and is chaired by the Director for Energy. DEAG serves in an advisory eapaeity to
the Director for Energy.

Defense Energy R&D Coordination Committee

The Defense Energy R&D Coordination Committee is a special committee reporting
to the Deputy Dircetor Defense Research and Engineering (DDR&E). This committee,
headed by a representative of the Engineering Technology Division, provides for coordi-
nation between DDR&E and the three military services. The Direcvor, Navy Energy and
Natural Resources R&D Office (MAT-03Z), is the Navy representative.

Defense Synthetic Fuels Steering Group (DSFSG)

DSFSG is an informal group created to coordinate synfuel research and development
activities of the DOD services. The DSFSG wili:

e Assess DOD objectives and programs in relation to other agency and indusiry
programs having impact upon the production and utilization of synthetic fuels,

e Recommend DOD actions that will ensure timely acquisition and testing of

synthetic fuels consistent with the need to minimize R&D costs and Juplicate
effort,

e Serve as a management team to verform the administrative duties required of
specific programs undertaken by the group.

DSFSG consists of one member each from the Army, Navy, Air Force, and DFSC.

The Synthetic Fuels Steering Group meets on a continuing basis, as cailed by the
chairman, and conducts coordinated planning for processing, refining, and testing oil-
shale-derived synthetic crude.
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Defense Supply Agency (DSA)

The Assistant Director, Plans, Programs, and Systems for the DSA serves as the
principal focal point on energy supply matters, Specific staff ¢lements have been desig-
nated to interface with the Directorate for Energy, OSD, with respect 1o

o [mplementing Petroleum Logistics Policy as direeted,

o Representing and supporting DOD positions on energy matters at wongressional
hearings and interageney forums,

o Managing the DSA Energy Conservation Program,

o Recommending R&D priorities in energy and energy-related matters,

o Developing requirements for Federal Energy Office (FEO) allocation programs for
LoD,

e Recommending solutions to current procurement and supply problems,

o Operating the DEIS and responding to DOD and FEO requests for supply
information,

These actions have strengthened the coordination between DSA and the Directorate for
Energy, which i3 important in view of DSA’s role in the integrated management of fuel,
DFSC is the principal subordinate activity of DSA for procurement and integrated
management of fuel.

DEPARTMENT OF NAVY ENERGY ORGANIZATION

The Navy organization for energy planning is shown in Figure D-2, The principal
energy-related fupctions are assigned by the Secretary of the Navy, Chief of Naval
Operations, and the Chiel of Naval Material to the

Special Assistant for Enerzy OASN (R&D),

Deputy Chief of Naval Operations (Logistics) (OP-04),

Director, Research, Development, Test and Evaluation (OP-098),
Deputy Chief of Naval Material (Development) (MAT-03),
Director of Naval Petroleum and Oil Sirale Reserves.

.

Special Assistant for Energy, OASN (R&D)

The Special Assistant for Energy to the Under Secretary of the Navy reviews and
coordinates energy planning activities from a policy standpoint and serves as energy
scientific advisor to the Secretary of the Navy, ASN(R&D), ASN(I&L), and the principal
staff elements.

Deputy Chief of Naval Operations (DCNO)
(Logistics) (OP-04)

The DCNO (Logistics) is functionally responsible for providing policy coordination

and guidance related to energy matters, with the excention of those technical and
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management matters relating to the Naval Petroleum and Oil Shale Reserves. Systems
development and implementation relating to conservation, standardization, requirements
determination and analysis, facilitics, and operations are coordinated by OP-04. The
Director, Material Division (OP-11) provides the principal energy-related staff support.
The Director serves as chairman of the CNO Energy Action Group, Figure D-2, The Navy
Energy Office (OP<413) is responsible to the director for planning and monitoring
elficient use of energy throughout the Navy,

Navy Energy Office (OP-413)

The Navy Energy Office provides policy guidelines on all matters pertaining to
energy and energy conservation other than nuclear energy: assures the capacity of the
Navy to provide energy resources to the operating forces and shore 2stablishment as
required; eoordinates within the Office of the Chief of Naval Operations and acts as a
central point of contact for Navy energy and energy conservation matters (other than
nuclear energy, basic R&D, and matters tinder the cognizance of the Office of the Naval
Petroleum and Oil Shale Reserves): and participates in functions of interdepartmental
interest pertaining to energy matters.

This office has the responsibility for the following:

(1) Develop, coordinate, and recommend concepts, plans, policies, and systems
with respeet 0 the allocation, supply, and efficient use of energy resources within
the Navy in response to requirements of the operating forces and shore establish-
ment,

(2) Assess the Navy energy posture to include the monitoring of requirements
and consumption with a view toward optimizing the requirement and consumption
patterns in terms of available and projected energy resources.

(3) Coordinate the efforts of the Naval Material Command and various offices
of the Chief of Naval Operations and assume the lead in developing a long-range
energy plan for the Navy that will be reflected in the Navy Program Planning. The
energy plan will be in consonance with the President's energy program and DOD
directives such that future commercial energy resources will have applicability in its
most economic form to Navy energy requirements.

(4) Act as a central point of contact for and recommend guidance to the
operating forces on energy and energy conservation matters, Initiate, incentivize, and
monitor energy conservation programs within the Navy by which the operational
and support forces can effect net energy savings, while preserving an acceptable
range of military capabilities.

(5) Compile current and future petroleum Prepositioned War Reserve afaterial
Requirements (PWRMR), allocate CONUS PWRMR, monitor PWRMR theater levels,
and coordinate worldwide inventory and facility requirements.
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(6) Provide pianning advice a3 pertains to the acquisition, constouction, repair,
modemization, maintenanze, and disposal of Navy POL facilities.

(7) Dewelop overall policy for the Energy Conservation Program of the Navy to
include establishment of program goals and evaluation of the Navy's ¢nergy con-
servation cfforts.

(8) Aet as the Program Sponsor for cnergy matters within the Office of the
Chief of Naval Qperations, such as the Energy Conservation Investment Program
(ECIP), energy program budgets, and others as appropriate.

(9) Provide coordination with the Headquarters of the Marine Corps on all
matters of cnergy and energy conservation which do or may impact on ¢ach others
programs.

(10) Recommend specific energy conservation and management areas flor
review by the Inspeetor General of the Navy,

(11) Act as Program and Resource Sponsor for Navy Energy R&D projects to
provide coordination in the applicatics of energy R&D programs with regard to
Navy mission and force requirements.

(12) Act as a member of the Defense Energy Action Group and as an energy
adviser and sponsor of energy related studies concerning the availability, eost, and
type of energy resources in the future,

(13) Act as adviser to the DCNO for Logistics who functions as a member of
the Defense Energy Policy Council and the Chainman of the Department of the
Navy Energy Conservation Task Group.

(14) Provide expertise and back-up for principal Navy witnesses appearing
before OSD, OMB, and the Congress on energy-related matters.,

(15) Advise all cognizant aval offices on energy implications of infernational
political/military matters.

(16) Review and coordinate the development of the energy aspects of Navy
plans and policies. Review all proposed new Navy programs to determine their

impact on energy resources and their energy requirements throughout the life cycle -

of the program,

(17) Collaborate on tanker transportation aspects of POL logistics to ensure
readiness of the Navy in peace and in war.
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(18) Maintain active and close tiaison with Commands, Bureaus, and Office of
the Navy Department, and appropriate offices of the Ammy, Air Force, Department
of Defense, and other governmental agencies, as necessary, to provide coordination
and implementation of the foregoing functions.

Director, Research, Davelopment, Test,
and Evaluation, ROT&E (OP.098)

The Director, OP-09S, carries out the CNO's RDT&E respensibilitics and assists
ASN(R&D) with coordination, integration and direction of the Navy RDT&E program.
This office supervises and coordinates the POM submission and the RDT&E budget
authorization request and FYDP update submissien. The Dircetor provides the principal
supporting witness for ASN(R&D) before Congressional comsuittees. This office makes
presentarions and provides descriptive summaries and other requested material to Navy
staff elements to further explain and support specific R&D programs,

Energy Deavelopment Coordinatcr (OP.098G)

The Dewvelopment Coordinator far all Navy Energy R&D programs, OP-098G, is
responsible for aceomplishing all RDT&E actions at the OPNAV level assoeiated with the
approved program. The main function of the development coordinator is o review
energy-related R&D documents for accursey, cempleteness, and applicability to total
Navy R&D requirements. He ensures required R&D documents are submitted on time and
that funding profiles reflect energy requirements that are attainable within the context of
the total R&D budget. The Development Coordinator is tite principal advisor to the
Director, RDT&E, on energy R&D matters for Loth near-, mid-, and fartenm R&D
planning.

Director of Naval Petroleum and Oil Shale Qeserves

The Office of Naval Petrolemm and Qil Shale Reserves is a separate department of
the Navy established by law in 1920, Through ASN(I&L), the Dircctor is responsible to
and authorized to act for the Secretary of the Navy on all matters pertaining to the
Naval Petroleum and Oil Shale Reserves

Deputy Chief of Naval Material (Development) (MAT-03)

The Deputy Chiefl of Naval Material/Chief of Naval Development (MAT-03) provides
staff’ assistance to the Chief of Naval Material in the areas of development, test, and
evaluation; supervises and develops management policies for administering facilities and
resources available within the Naval Material Command for the execution of RDT&E
programs; and coordinates the exercise of command over major naval laboratories.

The Chief of Naval Development coordinates the Navy exploratory development

program, providing staff assistance to the ASN(R&D) in appraising technical, economic,
and logistics aspects of Navy development.
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Responsibility for energy R&D program planning and direction has been placed in
the Navy Energy and Natural Resources R&D Office (MAT-03Z). This responsibility
includes coordination of the energy R&D programs of the Naval Systems Commands anu
CNM-commanded laboratories.

Navy Energy and Natural Resources
R&D Office (MAT-032)

The mission of the Navy Energy and Natural Resources R&D Office (short title—
Navy Energy R&D Office) is to supervise the planning, execution, and appraisal of the
Naval Material Command energy and natural resources exploratory, advanced, and engi-
neering development programs. This progmm supervision, responsive to Chief of Naval
Operations and Chief of Naval Material, includes budget planning and review,

The Energy R&D Office sponsors experiments and demonstrations in the application
of advanced technology emerging from the energy R&D programs sponsored by the Navy,
othier military departments, other federal agencics, and private industry. These efforts are
direeted toward aeccelerating the application of these technological developments in the
Navy.

In fulfilling the mission of the Navy Energy R&D Office it will be necessary for the
staff’ to review all Navy programs involving energy technology evolution or applications
for the purpose of assessing the feasibility of achieving program goals, the validity of the
technieal approach, the adequacy of management and funding to accomplish these goals,
the viability of proposed sehedules, and the progress and future prospects of the
programs. The Office will:

(1) Provide the Chief of Naval Materials and the Chief of Naval Development
with balanced appraisals of cnergy technology programs. The Office will make
recommendations to the Chief of Naval Material and the Chief of Naval Davelop-
ment regarding needed areas of development and will thus provide the basis for an
integrated Navy program,

(2) Provide technological and reference services for all Navy programs pre-
viously described. In this context, the Office will serve as the Chief of Naval
Material and the Chief of Naval Development designated point of contact for all
Navy energy technology programs.

(3) Assist in answering questions on energy matters directed to the Chief of
Naval Material and the Chief of Naval Development by higher authority and assist in
like me.ner in advising higher authority on such matters, and will coordinate these
efforts closely with the managers of the projects involved.

(4) Maintain a current knowledge of and association with all energy and
natural resources research and development. In addition the Director and his assis-
tants will be available as scientific and technical advisors in the area of energy
technology to the various Project Managers. The Director will provide day-to-day
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assistance in the Headquarters stalf coordination of Navy encrgy programs and
ensure necessary liaison and coordination with the Navy Energy Branch (OP<413), t
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APPENDIX E

l [ ' FEDERAL ENERGY LEGISLATION

INTRODUCTION

The Navy's erergy plan must be viewed in the context of DOD's energy program, as
2. well as tiat of the nation's overall energy policy. This section addresses the Navy's
' relationship 10 overall energy policy and summarizes proposed and enacted legislation
that is pertinent to the Navy's energy plin.

: c The first category is comprised of the public laws that formulate the general energy
policy of the United States, which inelude:

e Enerpy Reorganization Aet,
e Federal Nonnuclear Energy Research and Development Act,
e Encrgy Policy and Conservation Act.

' The second category represents those public laws that mandate or define the Navy's
involvement in the national energy program:

e Defense Production Act,

e Solar Heating and Cooling Demonstration Act,

. e Geothermal Energy Research, Development, and Demonstration, Act,
' ¢ Solar Energy Research, Development, and Demonstration Act,

e Naval Petroleum Reserves Production Act.

The final category is a survey of the most significant proposed legislation, which if
. enacted, will directly impact on the Navy's energy plan:

e Petroleum Industry Competition Act (S. 2387),

e Encrgy Information Act (S. 1864),

1 e Electric Vehicle Research, Development, and Demonstration Act (H.R. 8800),

1§ e Ground Propulsion Systems Act (H.K. 7231).

PUBLIC LAWS ESTABLISHING NATIONAL ENERGY POLICY

Energy Reorganization Act of 1974 (Public Law 93-438)

This law basically provides for the creation of the Energy Research and Development
Administration and the redefinition of other federal agencies’ energy-reluted activities.
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The significance of this act to the Navy is that it authorizes ERDA to coordinate all
direct federal activities relating to energy research and development. It therefore establishes
a link between the Navy's R&D effort and the national programs funded by ERDA.

Federal Nonnuclear Energy Research and
Development Act of 1974 (Public Law 93-577)

This act establishes policy guidelines for ERDA and provides authority for the
development of a comprehensive national program to conduet nonnuclear research,
development, and demonstration. Because it provides the basic mandate for nonnuclear
energy R&D legislation, Public Law 93-577 has a significant impact on the Navy's energy
program.

Included in this law are provisions for

o Short-term, middle-term, and long-term comprehensive planning,

e Federal assistance for RD&D through joint government/industiry projects, con-
tracts, federal purchases or guaranteed prices, federal loans, and incentives for
individual inventors,

e Protection of environmental and water resources,

o Antitrust and patent regulations.

Energy Policy and Conservation Act
of 1975 (Public Law 94-163)

The Energy Policy and Conservation Act (EPCA) of 1975 represents the most racent
legislative contribution to the nation’s energy policy. The provisions of this act ¢ontain
directives and regulations covering a broad spectrum of energy nssucs. some of which
specifically influence the Navy's energy-refated functions.

OF particular interest to the Navy is the authority granted undzr Title I, Part B of
EPCA which provides for the establishment of a Strategic Petroleum Reserve (SPR). The
creation of this 4-part reserve would provide an additional source of petroleum for DOD
in the event of a national emergency. DOD presently functions with a limited operating
reserve and the prepositioned war reserve, which is only to be used in the event of war.
DOD’s use of the SPR would require that the Defense Production Act be evoked.

Under EPCA the Early Storage Reserve (ESR) would, by 1978, contain at least 150
million barrels of petroleum as the predecessor to the SPR. The act also provides that, by
1982, the SPR would reach its full capacity of approximately 500 million barrels.

Projected petroleum storage in a proposed Industrial Petroleum Reserve (IPR) has
been established by FEA as being approximately 185 million barrels. Creation of the IPR
is to be at the discretion of FEA, based on studies of the industry’s needs.

Regional Petroleum Reserve (RPR) storage is part of, rather than an addition to, the
quantities of petroleum required in the SPR.
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The Navy, as a consumer of petroleum and petroleum products, is directly impacted
¢ by the amendments to the Emergency Petroleum Allocation Aet contained in Title IV of
EPCA. The new oil price policy contained in EPCA establishes a pricing formula for
domestically produced crude oil that provides for an initial crude oil price roll back and
authorizes gradual increases in the prices received by domestic producers over a 40-month
period. The President is given broad flexibility to set prices for various categorics of oii
production, including the authority to recommend to Congress that various products be
decontrolled.

Any increased costs that may oceur as the result of these new pricing policies must
be distributed in direet proportion to the costs of No. 2 oils, aviation fuel of a kerosene
or naphtha type, and propane-produced crude oil, unless the President justifies devison
from this pass-through policy.

Beeause of the inevitable price hikes brought about by this legislation, the Navy's
energy ¢osts will greatly inercase, along with the Navy's need for intensified energy
elficieney and conservation.

PUBLIC LAWS DIRECTLY AFFECTING THE NAVY'S ENERGY PROGRAM

Defense Production Act of 1950,
As Amended (Public Law 81-774)

To facilitate the production of goods and services necessary for national security,
this act authorizes the

o Establichment of a system of priorities and allocation for materials and fucilities
and provides for the requisition of such materials and facilities,
e Expansion of productive capacity and supply, )

e Development of price and wage seabilization, settlement of labor disputes, and the
strengthening of controls over credit.

The President is authorized to invoke these provisions when, in his estimation, the
situation warrants such action.

The Navy's fuel requirements are protected by the Defense Production Act. Certain
DOD actions are authorized by this bill to guarantee availability of necessary fuels and
equipment,

Solar Heating and Cooling Demonstration Act
of 1974 (Public Law 94-409)

As amended by the Federal Nonnuclear Energy Research and Development Act,
Public Law 93409 provides for the demonstration of solar heating and cooling tech-
nologies for use in residential dwellings. This is to be administered by ERDA and
implemented through the Department of Housing and Urban Affairs and DOD.
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The Secretary of Defense is directed by the act to arrange for the installation of
solar heating and cooling systems, procured by ERDA, in a substantial pumber of
residential dwellings located on federal property. The dwellings are to be of sufficient
number in different geographic areas under varying climatic conditions to constitute a
realistic and effective demonstration program. The program is to eontinue for a period of
five years under the performance criteria established by ERDA.

Geothermal Energy Research, Development, and
Demonstration Act of 1974 (Public Law 93-410)

As amended by the Federal Nonnuclear Energy Research and Development Act,
Public Law 93410 dirccts ERDA to initiate “a research and development program for
the purpose ol resolving zll major technical problems inhibiting the fullest possible
commercial utilization of geothermal resources in the United States.”

A part of the legislative directive addresses consideration of “cooperative agreements
with other Federal agencics for the eonstruction and operation of facilities to produce
energy for direct federal consumption.” This provision is of partieular importance to the
Navy’s energy program because of the known geothermal area where the COSO Geo-
thermal Project on the naval weapon range at China Lake, Culilomia is partially funded
by ERDA.

Solar Energy Research, Development, and
Demonstration Act of 1974 (Public Law 93.473)

As amended by the Federal Nonnuelear Research and Development Act of 1975,
Public Law 93473 provides for ERDA initiztion of a research, development, and
demonstration program to resolve the major teehnical problems inhibiting commercial
utilization of solar energy in the United States.

Tue technologies to be addressed or dealt with in the research and demonstration
progr. . include:

Direct solar heat,

Thermal energy conversion,

Conversion of cellulose and other organic materials to energy or fuels,
Photovoltaic processes,

QOcean thermal gradient conversion,

L J

Wind power conversion,
Solar heating and cooling of housing and commercial buildings,

Energy storage.
The law provides that ERDA, “‘acting through the appropriate Federal agencies,”

may establish demonstration projects for the testing of technologies as well as to provide
energy for “‘direct federal utilization.”
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The Navy's Ocean Thermal Energy Conversion (OTEC) Program and the Navy's
interest in application of wind power, energy storage, and photovoltaic prigesses and
bloconversion, provide points for interaction and technology exchange between EKDA
and the Navy under the provisions of this act.

The Naval Petroleum Reserves Production
Act of 1976 (Public Law 94-258)

Chapter 641 of Title 10 of the United States Code is the source of federal
regulations governing the Naval Petroleum Reserves. This ehapter reflects the original act
of 1920 that gave the Navy jurisdiction over the reserves: subsequent amendments added
to or changed tite code. The most recent amendments to the regulations are contained in
the Naval Petroleum Reserve Production Aet of 1976, Publie Law 94-238. These amend-
ments and their impact on the Navy are discussed in Chapter 5 of the Navy Energy Plan.

PROPOSED LEGISLATION
The Petroleum Industry Competition Act (S. 2387)

The purpose of this bill is to require the “separation and divestment of assets and
interests” by the I8 vertically integiated maujor petroleum companies in the United
States. The major petroleum companies are Exxon, Texaco, Shell, Standard Oil of
California, Standard Oil (Indiana), Guif, Mobil, Atlantic-Richficld, Getty, Union, Sun,
Phillips, Continental, Cities Service, Marathon, British ‘Petroleum-S. Ohio, Amerada Hess,
and Ashland Qil. Section 102 of the bill outlines the requirements lor divestiture:

o Any producer producing a total of 36.300,000 barrels of erude oil condensate and
liquified natural gas or whose interest in that production totaled 36,500,000
barrels during the calendar year is prohibited from owning -or controlling uny
interest in refinery asset, transportation assel, or marketing asset.

e Any petroleum rransporeer is prohibited from owning or controlling any interest in
any production asset, refinery usset, or marketing asset.

o Any refinery producing 75 million barrels of refined products or markerer mark-
eting 110 million barrels of refined products is prohibited from owning or
controlling any interest in any production or transportation asset,

e Any person owning a refinery asset, production asset, or markering asset, is
prokibited from transporting any energy resources in which he has an interest
using any transportation asset in which he has an interest.

S. 2387 is just onc ol many divestiture bills which were introduced in the 94th
Congress. However, recent action by the Senate Judiciary Committee to report S. 2387
out of committee for consideration by the full Senate makes this the most significant
measure for consideration.

The impact of this legislation on the Navy, if it were to become law, would be
dramatic. The major petroleum companies and DFSC have developed, over many years,
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an intrieate distribution pattern to supply military installations with petroleum. If the
provisions of S. 2387 were enacted, the resulting industry reorganization would disrupt
the existing coordination and require DFSC to formulate an entirely new system.

{n addition to the costs associated with formulating a new delivery system, vertieal
divestiture would most likely result in higher fuel prices because each of the four areas,
production, transportation, refining, and marketing would be dirceted toward maximizing
its individual profit.

Other problems anticipated inelude the possibility of longer supply lines and the loss
of many small refineries that produee only JP<4. The movement of major oil companies
into one of the fotir scgments of the industry may cause the smaller refiners to assume
the vacancies ercated by the major oil companies withdrawal, leaving some military bases
without convenient fuel suppliers.

A concern siared by all petroleum consumers i3 that divestiture would result in
increased dependence on foreign oil. This factor. combined with the slow development of
alternative energy sources, would place the United States in a more vulnerable position
than in 1973, During the 1973 embargo, major petroleum companies helped ease the
impact on the United States by dividing the oil shortage between several countries. This
style of support by the multinational corporations is unlikely to continue if the com-
panies are forced to break up their US. holdings. Divestiture might also force the
multinationzl companies to emphasize davelopment of facilities in countries other than
the United States.

Energy Information Act (S. 1864)

* The intent of this legislation is to establish a National Energy Information Admin-
istration and to authonze the Department of Interior to survey U.S, energy resources.
These measures are directed toward centralizing the colleetion, tabulation, comparison,
analysis, standardization, and dissemination of energy information and eliminating dupli-
cate efforts by various agencics. This function is presently performed by FEA.

The National Energy Information System provided for in this bill would function as
the prineipal source of energy information for the federal government. Therefore, the
Navy would have information avajlable on corporate structure and proprietary relation-
ships; fuel economics including capital investments and assets; energy supply and con-
sumption data; and some geological information pertaining to energy reserves.

Electric Vehicle Research, Development, and
Demonstration Act (H.R. 8800)

This bill authorizes an ERDA RD&D program to promote electric vehicle technology
and to demonstrate the commercial feasibility of clectric vehicles. As part of the
administration of this program, ERDA may enter into arrangements and agreements with
other federal agencies for assistance in the conduct of aspects of the program that arc
within their particular competence.
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Specifically, the bill calls for the Scerctary of Defense to arrange for the intro-
duction of electric and hybrid vehicles into DOD's transportation flect as soon as possible
and to ensure that the maximum number of vehicles are in use.

In the Committee Report accompunying H.R. 8800, DOD's Army Tank-Automotive
Command was cited for its support to other government agencies in the development of
ground propulsion engines. This reference to DOD efforts serves to acknowledge the
importance of DOD encergy-related research and development programs.

Ground Propulsion Systams (H.R. 7231)

This bill would amend the Federal Nonnuclear Research and Development Act of
1974 to authorize research, development, and demonstration in the field of ground
propulsion systems. The bill creates within ERDA u Division of Ground Propulsion
Systems to *‘carry out all the research, development, and demonstration activities regard-
ing ground propulsion systems, coordinating government and aongovernment research,
including alternative energy sourees.”

To achieve the objectives of this proposed lcgislation, the aet calls for the “effective
utilization of the scientific and enginvering resources of the United States already in
existence, with close cooperation from NASA and all other interested asgencies of the
United States.”
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